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INTRODUCTION.

The Pygidiide are a family of South American catfishes distinguished exter-
nally by the absence of an adipose fin and by the posterior position of the dorsal.
Most of them are even more readily distinguished by the presence of spines or
thorns on the operele and interoperele, by twin barbels at the angle of the mouth,
and by the absence of all mental barbels. Other characters of the eatfishes may be
present or absent, and by addition, subtraction, or modification of eharacters,
various subfamilies have been formed. A deseription of the characteristic strue-
tures is given on pages 276-279. The basal habit of all the members of the family
is that of burrowing. The opereular and interopercular spines are an adaptation
to their habit of insinuation, which is at the root of the commensalism, parasitism,
and worse, to which some highly specialized members of the family are addicted.

Nematogenys from eentral Chile, the only representative of the Nematogenyine,
is probably more nearly like the ancestors of the Pygidiide than the other living
representatives of the family. It recalls the Siluride by having a pungent pectoral
spine, serrated on its posterior margin, by having but one barbel at the angle of the
mouth (the remaining subfamilies having two), by having a pair of mental barbels,

! Contribution from the Zodlogical Laboratory of Indiana University, No. 164,
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and by the absence of opereular and mteropercular spines, which are present in the
other subfamilies.  Tts dorsal is farther forward than in the other members of the
family, again in this respeet approaching the Siluride. 1t resembles the rest of the
Pygidiide in lacking an adipose fin and in the case of some speenmens by having
a nasal barbel. T am not able to speak with eertainty of its air-bladder.?

The prineipal subfamily is that of the Pygidiine. In addition to the main
characteristies of the family, the members of the subfamily have a barbel on the
anterior nostril, the gill-membranes are free from the isthmus, the teeth are in
bands. The genera of the Pygidiine differ but little from ecach other. Eremo-
plilus, found on the plains of Bogotd, has lost 1ts ventrals; Hatcheria, living in the
Andes of Argentina and Chile;, has an elongate dorsal fin, Seleronema from the
Uruguay has modified maxillaries and maxillary barbels.  The main genus, Pygi-
dium, with sixty-three speeies, is found everywhere m the mountains and sparingly
m the lowlands. It attains the highest altitudes and flourishes in Lake Titicaca,
where 1t 1s a food-fish of importance.  The only food-fish at Bogotd is the closely
related Eremophilus, “El Capitan.” Seventy-one of the known species of the
family belong to the subfamily Pygidiine.

? The genus Pariolius may be related to Nematogenys, but it is more likely to be related to Phreato-

bius, Heptapterus, Myoglanis, Leptorhamdia (for Leptoglanis which is pre-occupied), ete.  The only speci-

men recorded has been lost.

I. PARIOLIUS* Cope.

Pariolius, Cors, Proe, Acad. Nat. Sci. Phila., [871, p. 289,

Type.—Pariolius arnillatus Cope.

Similar to Pygidiam; no nasal barbel; a single barbel at the angle of the mouth; two pairs of mental
barbels; no armature on the opereles; gill-openings wide; teeth brush-like; origin of the dorsal behind that
of the ventrals; anus under dorsal; anal short.

Little can be said about the relationship of this genus until its skull and air-bladder are examined.
It appears to be closely related to some members of the Pimelodine.  There are no speeimens available for
examination. It 1s known only from the type of the species, and that has been lost.

I abitat.—DBasin of Peruvian Anazons.

Pariolius armillatus Corg, L c. (Ambyiacu); FreENvany & Ereanmany, Proe. Cal. Acad. Sei. (2), I1,
1884, p. 505 Occasional Papers Cal. Aead. Sei., I, 1890, p. 324; Proc. U. 8. Nat. Mus., NIV, 1891,
p. 36; Kicenauany, Reports Princeton Univ. Bxped. Patagonia, 111, 1910, p. 398,

“Head flat rounded, eyes small, superior, ecovered by the skin,  Ilead 4.5 times in length to busis
of caudal fin.  Depth at D. 1. one-half length to basis peetoral fin: width of hewd two-thirds the same dis-
tance.  Interorbital width 3.66 tines in length of head.  Maxillary and external mental harbels extending
beyond basis of peetoral; inner mental barbel one-half the same. Radii D. 7; Po8S; VO 6; Al LT caudal
acuminate.  Skin entirely smootli.”

*1 am not sure of the origin of (his generic name.  1Is it from the proper name Parioli, or from

mapenodifw = to riek, hence a trickster or simulator, or from rapa = with, and aéres = speckled?
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Nearest the Pygidiine arve the Paretodontine, which lack a nasal barbel.  The
tecth are very peculiar and in a single series (See Ifig. 21) and the gill-imembranes
are attached. But onc species is known. The Newatogenyine, Pygiditne, and
Parciodontine are free-living, and have a terminal or subterminal mouth and pointed
or incisor teeth.

The Stegophiline, Vandelliine, and Tridentine differ widely from the members
of the above-mentioned subfamilies in structure and habit.  They are all small or
minute; the mouth is inferior; the head flat below; the lower barbel at the angle of
the mouth is minute. The jaws are weak, the teeth absent or slender.  The gill-
opening, in all but Acanthopoma, is greatly restricted, which, put in terms of habit,
means that the mouth is suctorial.  Some of them are parasites, or commensals.

The Tridentine differ in having the anal fin much longer than the others.
Nothing is known of their habits and they are so small (the largest known speeimen
1s but 27 mm. long) that it is a wonder that any of them have arrived in the bottles
of the naturalist.

In the Vaundelliine the teeth are reduced to a minimum, and the rami of the
lower jaw do not meet in the middle. The differenees between the genera are
minute, but well marked. The habits of these fishes, as well as those of the next
subfamily, are discussed below.

The Stegophiline have a very large number of minute teeth in definite series
in both jaws. The rami of the lower jaw meet in the niiddle.  The genus Acantho-
poma stands out in that its gill-membranes, while united, are free from the isthimus.
The genus, Heuonemus, 1s well marked by the small number of opereular spines.
Oclhimaeanthus has numerous accessory caudal rays above and below, whieh make
the tail look like that of a tadpole. The remaining genera, Stegoplilus, Homo-
diwtus, and Pscudostegophilus, might well be united.  They differ from each other
largely in the position of the ventrals, the shape of the caudal; and i the number of
QCCeSSOry Tays.

Hasirs.

The habits, as well as the distribution, of various members of the Pygidide
have been derived from the general tendeney of the catfishes to get under banks,
under logs, out of the way, and out of sight. This general tendeney has been
modified into the specialized, insinuating habit of the Pygidiide, for which the
opercular spines and the cel-like body are adaptations.

On the plains of Bogotd the Indians seeured the largest specimens of Eremo-
philus by thrusting their arms to the bottom of holes in the banks of streams.
At Honda I found one species buried in the sand in the bottom of the stream. It
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would dart from its hiding place as I raked my fingers through the sand, to dart
into the sand again much like a lancelet or young lamprey, or to dodge under a
rock. Mr. E. B. Williamson wrote me that he noticed another species clinging to
the vertical sides of a waterfall. It looked like a water-weed, but he found by
watching closely that every little while the supposed weed would move up the wall
a short distance, and by using his butterfly-net he secured specimens. 1t is this
habit assisted by the opereular spines that accounts for the fact that the species of
the genus Pygidium are found in every mountain-stream.

The habit of insinuating themselves into crevices i1s undoubtedly also the
starting point of the habit of resorting to the gill-cavities and probably other organs
of larger fishes. There 1s a widely distributed belief among the Indians of the
Amazon Valley, that fishes called “Candird” enter the urethrae of bathers. Some
travelers who have had this habit reported to them have simply dismissed the matter
as absurd. Others have made attempts to identify the fish with results that have
not always been fortunate. The native name, Candird, is applied to some fishes
(Cetopsis of the Cetopside) at least a foot long, and at least two inches thick, as well
as to minute slender fishes, species of Vandellia, which might enter the urethra
without violating the law that the greater cannot enter the less. The habit has
been attributed to the large Cetopsis, to Parerodon, more moderate in size and yet
too large, and to some species of Vandellia and to Acanthopoma. 1t is, of course,
possible that the young of the larger Candirtis have the urinophilous habit. It is
also possible that the Indians consider the small Candirts (species of Vandellia)
as the young of the larger Candirds, members of the genus Cetopsis, which according
to the classification adopted, belong to a different family. The habit is also phys-
1cally possible for the species of Tridens, of Miuroglanis, of Paravandellia, Stego-
philus, Branchioica, and for some of the minute species or young of Pygidium.
However, these have not been indicated as being Candirds.  As far as T am able
to find, the first notice of the peculiar habit is given by Spix (Selecta Genera et Species
Piscium, 1829, p. viil), who says of Cetopsis:

De alio pisce hominibus infesto nonnulla afferve debeo, quem Brasilienses CanpirG, Hispani
in provincia Maynas degentes CANErRO nuncupant. Singulart entin instinctu ineitatur in ostia
excretoria corporis hwmani intrandi, quac quun igitur in iis, qui in flumine lavant, attingit,
summa ecum violentia irrepit, ibeque carnem morsu appetens, dolores, imo vite periculum affert,
Urine odore hi piseteuli valde allictuntur, quam ob causam accolie intraturi flumen amazonuny,
cujus sinus hace peste abundant, preputium hgula constringunt, et & mingendo abstinent. Pertinet
hie piscis ad Cetopscos, quod depinximus, genus; at nescio, an deseriptarum specierum (C.
candirit et C. cweutiens) individua juniora, an tertiee cujusdam speeiel minoris individua crudeli

hoc instinetu a natura sint donata.
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I am indebted to Professor Selatic E. Stout for the following translation:

I should briefly mention another fish which is dangerous to man. The Brazilians eall it
CaNnDIRT; the Spaniards in Maynas® call it Canero. It is impelled by a curious instinet to enter
the exeretory openings of the human body. Whenever it comes in contact with these openings
of persons bathing in the stream, it violently forces its way in, and having entered, it causes
constant pain, and even danger of life, by biting the flesh. These fishes are greatly attracted by
the odor of urine. For this reason, those who dwell along the Amazon, when about to enter the
stream, whose bays abound with this pest, tie a cord tightly around the prepuce and refrain from
urinating. This fish belongs to Cetopsts, a genus which I have already described.  But T do not
know whether it is the younger individuals of the two speeies which I have deseribed (C. candiri
and C. cecutiens), or whether a third species of smaller fishes has been given this cruel instinct

by nature.

The habit here deseribed by Spix in reality belongs to fishes of which he did
not sccure specimens.

In 1808, Domingo Vandelli, professor of natural history at Lisbon, sent Lacé-
péde three small fishes, which he placed with the Loricariide. They were deseribed
by Valenciennes (Cuvier & Valenciennes, Hist. Nat. Poiss., XVIII, 1846, p. 386,
pl. 547) as Vandellia cirrhosa, and placed in their Esoces.  Nothing was said of the
habits, and even the habitat of the specimens was unknown. The identification
of Vandellia with the urinophilous habit came later.

Castelnau in his Animaux d’Amériqgue du Sud, Poissons, 1855, says of his
Trichomycterus pusillus = Paretodon microps Kner:

Cette espéce est, de la part des pécheurs de I’Araguay, Vobjet d’un préjugé des plus singuliers,
ils prétendent qu’il est trés dangereux d’uriner en riviére: car, disent ils, ee petit animal s’élance
hors de P'eau et pénétre dans Vuréthre en remontant le long de la colonne liquide.

As this species reaches a length of at least six inches and a corresponding thick-
ness, Castelnau was probably mistaken in the species acting i this remarkable
manner.

It seems that Paul Marcoy (Voyage @ travers U Amérique du Sud, Vol. 11, p.
145-147) gives an account with a figure of a Candiri. I have not seen this book,
but Liitken says: “Etude de Candird signeret med den Rejsendes Initialer, er en
fuldstandig Umulighed, hvad den saa skal forstille”(Vidensk. Meddel. Naturh.
Foren. Kjibenhavn, 1891, p. 60).

TLange “In the Amazon Jungle,” p. 214, says:

In fact, throughout the Amazon this little worm-like creature, called the kandiroo, is so
omnipresent that a bath-house of a particular construction is necessary. The kandiroo is usually

? Probably Maind, an [garapé tributary to the Amazon, near the Rio Negro; or a province of Peru
with Moyobamba for its eapital.
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three to four inches long and one-sixteenth in thickness. Tt belongs to the lampreys, and its
particular group is the Myxinos or slime-fish.  Its body is coated with a peculiar mueus. It 18
dangerous o human beings, because when they are taking a bath in the viver it will approach
and with a swift, powerful movement penetrate one of the natural openings of the body, whence
it can be removed only by a dificult and dangerous operation.

A small but hard and pointed dorsal fin acts as a barb and prevents the fish from heing drawn
hack.  While I was in Remate de Males the loeal doctor was ealled upon to remove a kandiroo
from the urethra of a man. The man subsequently died from the hemorrhage following the

operation.

The Candird does not belong to the lampreys and its particular group is not
Myxinos.  The lampreyvs are not found in the Amazon Valley. Its dorsal fin is
neither hard nor pointed, and hence cannot act as a barb to prevent the fish from
being withdrawn. The retrorse spines on the interopercle and operele are the
obstacles which would prevent it from being withdrawn.

The question naturally arises: Is Lange more trustworthy in his account of
the habit than in his aceount of the strueture and relationship of the Candirii?

The only known speeimen of Acauthopowma anncetens, another Candirt, seems
to have been ecollected by Gustav Wallis.  In an article, “ Mittheilung von C. Miiller
iiber die Reise von Gustav Wallis'" in Die-Natur, Zeitung von P. Ule u. I Miiller,
NXIN, No. 23, p. 180, mention is made of the habits of presumably this speeies,
though it may have been drawn from the general report given the traveler coneern-
ing the Candirii.  Littken quotes:

In diesen noch so wenig hekannten Gewidissern, namentlich im Hualldga, beobachtete der
Reisende (G. W.) einen Fiseh, den ich der Aufmerksamkeit der Wissenschaft ganz besonders
empfehlen will.  Man nennt ihn dort den Candirn und fiirehtet ihn mit Recht ehensoschr fiir
das Gebiet des Wassers, wie man fiir das des Landes die Moskitos und Ameisen fiirchtet.  An
sich selbst ist es nur ein kleines, kaum .75 Spannen langes Ding von welsartigem Korperbau,
mit hreitem, abgerundetem Kopfe, auf dem die heiden Augen ziemlich dicht neben einander liegen,
withrend die beiden Brustflossen fliigelartig diebt unter ibm sich ausbreiten und der iibrige
Korpertheil keilformig zulanft.  Den Riicken ziert eine dunklere Firbung mit undeutlich ver-
laufenden Flecken, so dass das Gesehdpfehen an sich selbst kaum irgendwie durch eine hervor-
ragende Eigenthitmlichkeit ausgezeichnet ist.  Eine wmso schrecklichere Plage ist es fir den
Badenden, eine Art Blutegel ndmlich, der mit unglaublicher Sehwimmfertigkeit jenem zu Leibe
aeht, ihm iiberall schripflkopfihnliche Wunden beibringt und, wenn es ihm gelungen, sich dadurch
an dem Korper festzusetzen, in der Wunde ein Nadelbiindel ausspreizt, an dem er wie an Wider-
haken sich derart festklaunmert, dass er nur durch eine sehimerzhafte Operation aus dem Kérper
entfernt werden kann.  Diese Unart des Fisches ist umso grosser und gefihrlicher als er am lieb-
sten die geheimsten Korpertheile aussueht; man erzihlt sich Fiille, die bei der Operation mit dem
Tode endeten.  leh werde dafiir Sorge tragen, dass dieser seltsame Fisch, den ich in Spiritus vor
mir habe, in die rechten wissensehaftlichen Hiinde gelangt und seinen wissenschaftlichen Namen

empfingt, den er noch nicht hat.
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Boulenger (Proc. Zodl. Soc. London, 1897, p. 901) says of Vandellia cirrhosa,
the urinophilous Candiri, par exeellence:

The “Candyrd,” as the fish is ealled, is much dreaded by the natives of the Jurua district,
who, in order to proteet themselves, rarely enter the river without covering their genitalia by
means of a sheath formed of a small coconut-shell, with a minute perforation to let out urine,
maintained in a sort of bag of palm-fibers suspended from a belt of the same material.  The fish
is attracted by the urine, and when onee it has made its way into the urethra, cannot be pulled
out again, owing to the spines whieh arm its opercles.  The only means of preventing it from
reaching the bladder, where it causes inflammation and ultimately death, is to instantly amputate
the penis; and at Tres Unidos, Dr. Bach had actually examined a man and three boys with
amputated penis as a rvesult of this dreadful aceident.  Dr. Bach was therefore satisfied that the
account given of this extraordinary habit of the “Candyri’ is perfeetly trustworthy. Mr.
Boulenger further showed a photograph, taken by Dr. Bach, of two nude Indians wearing the

protective purse.

It is to be noted here that this evidence is only eircumstantial.  Dr. Baceh did
not himself operate or help to operate to remove the Candini and a much simpler
operation than amputation would be sufficient to remove it.

The literature on the evil repute of members of the Pygidiide has been re-
viewed by Pellegrin.  In Budletin Société Philomathique de Paris (10), 1, 1909, pp.
101-104 [5-8 of the reprint], he sayvs:

Le Dr. C. Johert qui accomplit an Brésil, en 1877, un voyage ot il rassemmbla des matériaux
iehthyologiques considérables, a consacré a la question du Candiru un mémoire des plus docu-
mentés, on il n’admet pas sans réserve les déclarations du practicien amdérieain cité par G. A.
Boulenger. ‘Le Dr. Baeh,” éerit-il, ‘n’a pas vu le petit Poisson in situ; la eliose est regrettable et,
cette fols encore, nous ne sortons pas du cercle de la Iégende.’

Toutefois, le Dr. Jobert rapporte les dires d’un médecin trés estimé de Belem (Pari), le Dr.
Castro, qui lui affirma avoir extrait de 'uréthre d'une négresse un petit Candiru gui y avait
pénétré pendant la mietion, alors qu’elle se haignait en rivicre.

Mais ce qui fait le grand intérét de Particle du Dr. Jobert, ce sont les renseignements qu'il
a pu lni-méme recueilliv sur place au Brésil au sujet des Candirus.

Les Paraenses en distingueraient deux espéces, Vune petite, qui s'introduirait dans 'uréthre
des haigneurs, 'autre de plus grande taille, ‘trop grande pour tenter ces meémes opémt‘imlé'; mnais
redoutable par les blessures gqu’elle fait sur nimporte quelle partie du corps.  On donne & cette
dernitre le nom de Candiru de Cavallo et les mdigénes prétendent qu’elle attaque les chevaux
pendant la baignade.”  Au sujet de celle-ci il rapporte en outre les faits suivants:

‘Un jour, 4 un mille environ en aval de Para, je voulus me baigner sans souei des Candirus
qu’on m’assurait étre trés abondants en cet endroit.  Je n'étais pas dans 'eau depuis eing minutes
que je ressentis dans le région lombaire, an ventre, sur le ¢6tés de la poitrine, eomme de 1égers
coups de griffes qui se suceédaient rapidement.  Voyant U'eau se teinter de rouge autour de moi,

je me hatai de regagner le rivage et je constatai que, dans le région ou j’avais épronvé la seusation
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de ces coups de griffe, le sang s’éehappait de blessures en scarifications paralleles, qui eussent pu
dtre attribudes & un instrument, tant clles étaient régulicres; elles eonstituaient des groupes de
5 & 6 lignes, longues d’un centimétre au plus et trés rapprochées; je n’ai pas cherché i apprécier
a profondeur, mais ces blessures trés étroites saignaient abondamment.’

Les Poissons qui ont attaqué ainsi le Dr. Jobert appartiennent suivaut mot, incontestablement
au genre Vandellie, peut-étre méme a Vespece Vandellia Wieneri.  Sil'onse reporte & la deserip-
tion donnée plus hant de la bouche et de U'appareil operculaire, on s’expliquera ainsi facilement le
fonetionnement de ces divers organes; on comprendra aisément que la demi-couronne de dents en
crochet placée en avant de la bouche, dents susceptibles d'un certain degré d’érection et au nombre
de 5 d 6 principales produit ces scarifications paralléles, réguliére el en groupe de 5 d 6 lignes.  Les
épines intéroperculaires du dessous de la téte, aussi un peu érectiles, peuvent également, dans
une certaine mesure, déchirer les téguments, mais elles doivent sourtout servir & la fixation.
Quant aux ¢épines operculaires du dessus de la téte, elles me semblent plutot, étant donnée la
direction de leur pointe, destinées & faciliter la progression de I'animal et & empécher tout recul
lors-qu’il s’engage dans un conduit étroit, par example entre les lamelles branchiales des Platy-
stomes.

Sans vouloir trancher la question de la pénétration des Vandellies dans 'urcthre, pour laquelle
je ne puis apporter des documents nouveaux, il me pardit tout au moins démontré en rapprochant
les détails anatomiques que j’ai pu constater sur les Vandellic Wieneri, des observations faites
sur lui-méme au Brésil par le Dr. Jabert, que les Candirus, véritables Poissons-sangsues, ne sont
pas, ainsi que le pensait Giinther, de simples commensaux des grands Siluridés sur lesquels ils
vivent habituellement; leurs dents et leurs épines operculaires et interoperculaires permettent
non seulement de se fixer sur les branchies de leur hote, mais aussi de faire des blessures amenant
un écoulement de sang abondant gu’une disposition spéciale leur permet d'ingurgiter. Enfin &
Pétat libre, comme la constaté le Dr. Jobert, les Vandellies ne craiguent pas de s’attaquer a
I'Homme, dont elles percent les téguments, ce qu’elles font aussi certainement sur certains
Mammiféres domestiques. Il y a lieu en terminant de noter que les dents volumineuses peu
nombreuses, en forme de erochets acérés de la michotre supérieure, sont particuliéres au genre
Vandellia, qu’elles sont absentes dans les genres voising Stegophilus Reinhardt et Aconlhopoma
Liitken, ot clles sont remplacées par une bande de trés nombreuses petites dents acérées.!

Les Vandellies représentent done, chez les Siluridés, le dernier terme de la spécialisation en
vue d’'un parasitisme des plus caractérisés.

That fishes found in the Amazon Valley and called Candirts are a nuisance
1s certain.  Whether the widely prevalent belief that the Candird is tropic to
urine, and consequently has a tendency to enter the urcthra, or whether the
Candiri’s tendency to burrow leads it accidentally to enter the urethra, are all
matters that must for the present remain in debate. A very interesting subsidiary
question is, whether, if Candirds are tropie to urine they do not also enter the

4 While members of the Stegophilini have bands of minute teeth uniform in size in the upper jaw

there are frequently a few elongate, slender teeth in the middle of the upper jaw, which are similar and
correspond to those of Vandellia.
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urethre of aquatic mammals and of large fishes. IFurther study may demonstrate
that some speecies of Candirts have become parasitic in the bladders of large fishes
and aquatic mammals. These are all questions that may legitimately be taken
up by future expeditions.

The first of the commensals or parasites of this family to be deseribed is the
Stegophilus insidiosus of Reinhardt. Reinhardt secured all of his specimens from
the gills of the giant eatfish of the Rio das Velhas, a tributary of the Rio San Fran-
cisco. Haseman secured one specimen of this fish from the sandy island opposite
Januaria, near the mouth of the Rio San Franeciseco. The fish therefore may and
does live in the open as well as in the gill-cavities of larger fishes.

The account of Stegophilus insidiosus Reinhardt, given by the author of the
genus and species, which was published in 1858 (Cf. Naturhistorisk Forenings
Videnskabelige Meddelelser, Copenhagen, 1858, reprint, pp. 1-19, PL II) possesses
great interest. Professor Reinhardt having been repeatedly informed that a large
species of eatfish, belonging to the genus Pscudolatystomus and known by the natives
as Sorubum, protects its young by carrying them in its gills, determined, if possible,
to verify the statement. An English translation of a portion of his narrative is here
given:

It deeply interested me to ascertain with exactness the eirenmstances under which this peeu-
liar method of protection takes place, and also to examine the young at the time when they make
use of it. I therefore offered the fishermen in the vieinity of Lagoa Santa, where I was staying at
the time, a good sum if they would bring me a Sorubim with some of its young in the gill-cavities.
Finally on February 27, 1852, a fisherman brought me one, in the gills of which he said there
should be a little “young one.” On examination I indeed found there a young fish, hardly an
inch long, which was already dead, although the Sorubim still showed faint signs of life. The
little fish looked so unlike tlie big one that I was astonished, and upon finding out that the old
fish was a male I was strengthened in my doubt as to their relationship. When the same fisher-
man two days later again brought a male Sorubim with a young one, which looked exactly like
the first, but was about three times longer, it became elear to me that these two small fishes
could in no wise be what it was elaimed they were.  On the other hand they recalled to me the
picture I carried in my mind of a Trichomycterus which [ had obtained one year previously from
the Rio das Velhas under the nanie of Cambeja, or Bagre molle. 1 naturally concluded that the
fisherman in order to get the reward offered, had brought me the young of this Cambeja and was
passing them off as the young of the Sorubim. I complained to his face about this procedure,
and, though I did not obtain any confession from him, I nevertheless had no doubt that I had been
made the vietim of a swindle. During the few weeks I still remained in Lagoa Santa before start-
ing on my homeward journcy to Europe, nothing happened to induee me to think otherwise.

Upon my return home, as soon as I eould get access to the literature, and eould make a direct
comparison between the supposed young of the Sorubim and the Cambeja, I at once saw that I
had made a mistake in assuming that the former were the young of the latter. In short these
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so-called young of the Sorubim were the little fishes which T have had the honor of exhibiting to
the Society.  The whole matter heeame more involved and enigmatical to me, beeaunse it appeared
that the fisherman, if he had been really guilty of an intended frand, had for this purpose made
use of a fish whieh was so rare that T had never found it, althongh T had collected great gnantities
of the various small fishes in the waters around Lagoa Santa; in fact a fish which T was foreed to
conclude to be as difficult to obtain as the real young of the Sorubimi.  In 1854, when I again
visited Brazil, the solution of the riddle was one of my especial aims.  Soon after I arrived at
Lagoa Santa in the latter part of November T indeed reached the solution much more quickly
than 1 had expected, and in the following manner:

A person from the vieinity of Lagoa Santa, but not the same one, who almost three years
before had hrought me the first Stegophilus, eame to the village on a Sunday in the middle of
December to attend mass according to the custom of the eountry.  He brought with him on this
oceasion a Sorubim, which hefore he went to church he sold to a Frenchman who had a shop in
the town.  When mass wag over he returned to get his pay, and watched the shopkeeper eut the
fish into picees.  He remarked that when the fish had been pulled out of the water there had been
five young i its month, of whieh two had remained inside.  The shopkeeper looked and actually

i bR

found the remaining “young,” and was kind enough, as he knew the matter would interest me,
to nnmediately bring them to me and relate the eircumstances.

At the very first glance at the so-called “young” I saw to my surprise that again Stegophili
had been brought me as the young of the Sorubim. That deception should again be at the bottom
of the matter appeared in the highest degree improbable. It could hardly be thought of, exeept
upon the assumption that the person who had sold the last Sorubim was in collusion with the
fisherman who during my previons stay, three years hefore, had brought me the first two Steg-
ophiti.  How could it be explained that both had conceived the idea of passing off the very same
fish as the young of the Sorubim, and that a fish, which has no particular resemblance to the latter?
But, even if there had been collusion, would 1t not have heen more likely that the first party con-
cerned would have come directly to me with his “Sorubim young,” instead of leaving it to he more
or less of a chance whether or not they should fall into my hands?  Even if a trick, prearranged
to allay a possible suspicion, were thinkable, nevertheless it was hard to helieve that under the
existing conditions the parties involved would have taken the time and the trouble to dececive me,
unless they had expected to reap advantage from their effort.  If a trick had been planned in the
present case it was entirely anmless, as no pay was either asked, or given, for these last “young
Sorubim”; and neither the last person, nor any one clse, came at a later date to offer me “Sorubim
young.” There was therefore left for me no other alternative than to conclude that T had heen
unjust in my suspicion in the case of the fisherman who on the oceasion of my previous stay had
brought me the first Stegophili.  In other words, this little fish in reality passes into and abides
i the gill-cavities of the Sorubim. Its presence there has through an casily explained mis-
interpretation on the part of the ecommon people given rise in Minas to the story about the
Sorubim’s care for its young.

The second species, Branchioica bertonii, known to inhabit the gill-cavities of

larger fishes, is recorded in the present voluine. Tt really helongs to the Vandelliine.
One specimen was sent me several years ago by Sii. A. de W. Bertoni from Puerto
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Bertoni, Paraguay. Later he sent me two more speeimens, all three having been
taken from the gills of a large charaein, Piaractis brachyponius.

Ribeiro, of the National Museum of Rio de Janeiro, caught another very similar
member of this subfamily, Pararandcllia, among the water-weeds of the stream near
San Luis de Caeeres, in the Upper Paraguay basin.

With fishes as rare as these and as small as these, the question arises whether
two species are really different, or whether the deseribed differences are due to the
fact that one worker uses a hand lens, and the other a binocular disseeting miero-
scope with an are spot-light. The results of the two instruments are comparable
to the effeets produced by an old-fashioned cannon and a modern forty-two ecnti-
meter howitzer.  Branchioica and Paravandcllic may prove to be synonymous.

DistriBuTion (Plates XXNXVI-XXXIX.)

In considering the distribution of the fresh-water fishes of South America |
found, among other things (Proc. U. S. Nat. Mus., X1V, 1891, p. 18) “that genera
of many species usually have a wide distribution, and conversely, genera of wide
distribution usually have many speecics.” With one exception the number of
species of any genus of the Pygidiide varies directly with the greatness of the area
over which it is distributed. Some genera consist of but one species, and that
restrieted to but one, or a few neighboring localities.  As far as known, Eremophilus
is all but eonfined to the plateau of Bogotd, Sclcronema to the eenter of the Uru-
guay basin, Acanthopoma to a part of the Huallaga basin, Stegophilus to the Upper
San Franeisco basin, Paravandellia to the Upper Paraguay basin, Branchioica to
the Lower Paragnay basin.  The genera with more than one species invariably have
a wider distribution. Homodiwtus, with two speeies, is Hmited to the lower and
central La Plata basin, Henonemus, with four species, to the Amazon basin, Halch-
cria, with six species, to the Andes of central and southern Argentina and Chile,
and Pygidium, with sixty-three speeies, is found in all the mountain streams from
the Tuyra in southern Panama to eentral Chile and eentral Argentina, in the moun-
tain streams from Rio Grande do Sul to the Rio Sdo IFrancisco, and sparingly in the
lowlands of Guiana and Brazil. The only exception to the general rule is Och-
macanthus, with three speeies, ranging from Guiana to Paraguay.

The Pygidiine are mountain forms, and while they are found in lowlands near
the mountains, we find the optimum in the plains of Bogotd and in Lake Titicaca.
They are sometimes the last speeies to succumb in the struggle with adverse con-
ditions found in high altitudes, and they range further south (to latitude 47° 30" ),
than any other tropical American fishes.
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The Stegopliline, Vandellitne and Tridentine are essentially lowland forms,

although some speeies reach econsiderable elevations.

("HRONOLOGY.

The first speeies of the Pygidiide discovered was taken by Humboldt at Bogot4,
and described in 1805 (Recuetl d’Observations de Zodélogie, ete., pp. 17-19, pl. VI)

as Fremophilus mutisii.

The habit of one of the species was next deseribed by Spix in 1829, but attri-

buted to a member of another family.

See page 262.

The most prominent genus was first deseribed by Meyen (Reise, I, p. 475,

Wiegm. Arch. Naturg., 1835, 11, p. 269) as Pygidium.

I have at diverse times

defended the name, Pygidium, as against the name Trichomycterus and its varia-

tions.

The various generie names and their present equivalents are given in the fol-

lowing table:

Name Proposed.

Proposed in

Present Equivalent.

Eremophilus Humboldt. . ... ..o oo o ... 1805.. .. .. Eremophilus Humboldt.
Thrichomyeterus Cuvier & Valenciennes. .. .... .. 1805.. .. .. Eremophilus Humboldt.
Trichomycterus Valenciennes. . .. .............. 1833.. ..., Pygidium Meyen.

Vandellin Cuvier & Valeneiennes. ... .......... 1846...... Vandellia Cuvier & Valenciennes.
Thrychomyeterus Cuvier & Valeneiennes. ... ... .1846.... .. Pygidium Meyen.

Thrichomycterus Girard. .. ... ... ... ........ 1855.. ... Pygidium Meyen.

Parciodon Kner. .. ... o o i 1855.. .. .. Pareiodon Kner.

Centrophorus Kner. ... oo oo 1855.... .. Parerodon Kner.

Stegophtlus Reinhardt. ... ..o o o oo 1858. ... .. Stegophilus Remhardt.
Astemomyeterus Guichenot. . ... ... ... ... ... 1860. . .. .. Parciodon Kner.

Pariodon Gumther. . ... .. ... . ... .. ..., 1864...... Pareiodon Kner.

Trachypoma Giebel . . ... ... ... ... . ... 1871.... .. Eremophilus Humboldt.

Tridens Eigenmann & Eigenmann. .. ... ... ... 1889.... .. Tridens Ligenmann & Eigenmann.
Pscudostegophilus Eigenmann & Eigenmann ... 1889.. .. .. Pscudostegophilus Eigenmann & Eigenmann
Miuroglanis Ligenmann & Iligenmann. .. .. ....1889. ... .. Miuroglanis Bigenmann & Eigenmann,
Aeanthopoma Littken. . ... ... .. ... . ... 1891. ... .. Aeanthopoma Litken.

Homodiwtus Figenmann & Ward. ... .......... 1907 ... ... Homodiewtus Figenmann & Ward.
flenoncmus Eigenmann & Ward. ... ... ..., 1907...... Henonemus Ligenmann & Ward.
flateheria Eigenmanu. ... ... .. oo o 0., 1909.... .. [atcherta Figenmann.
Ochmacanthus Eigenmann. .................... 1912...... Ochmacanthus Eigenmann.
Gyrinurus Ribeiro. .. ... ... 1912...... Ochmacanthus Eigenmann.
Paravandellia Ribeiro. . .. ... ..o oo oL IR PR Paravandellia Ribeiro.

Cobitoglanis Fowler. . ... ... . .. ... .. .. 1914, ... .. Henonemus Eigenmanmn.
Urtnophtlus Eigenmann. ... ... ooeeun.. 1917 .. .. .. Urinophilus Eigenmann.
Branchioica Eigenmann. . ... ........ ... ... .. T o6 - o Branchioica Eigenmann.



EIGENMANN: THE PYGIDIIDAS, A FAMILY OF SOUTH AMERICAN CATFISHES. 271

LOCATION OF THE TYPES AND SPECIMENS IN THE Museums oF THE WORLD.

The species are, for the most part, but little known.  Over forty of the ninety-
five recorded species are known only from the types, which are widely scattered.
Ten or twelve of the types are in Vienna, two are in Berlin, cleven or twelve in
Paris, eleven in London, one in Torino, Italy, two possibly in Munich, one in the
University of Leipzig, two in Copenhagen, three presumably in Santiago, Chile,
three in Buenos Aires, five in Rio de Janciro, two in Cérdoba, Argentina, one in the
Field Museum, two in the Philadelphia Academy of Sciences, eight in the Muscum
of Comparative Zoology at Harvard, eight in Indiana University, twenty-four in
the Carnegic Muscum, one in Princeton University. The (‘arnegie Museum pos-
sesses forty-six species, Indiana University is next in line with thirty-two species,
and the Museum of Comparative Zoology comes third with twenty species.

The distribution of the known specimens in the various museums of the world
is given in the following table:
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SOURCES OF THE MATERIAL EXAMINED.

In 1890 Mrs. Eigenmann and myself published a revision of the Pygidiide as
part of the general monograph on the Nematognathi of South America (Occasional
Papers California Academy of Sciences, Vol. I, 1890, pp. 316-347). Our account
was based on the material in the Museum of Comparative Zoology, which was col-
lected during the Nathaniel Thayer Expedition to Brazil, 1865-1866, during the
U. S. Naval Astronomical Expedition to the Southern Hemisphere, across the Andes
from Lima, 1849-1852, during the Hassler Expedition at Santiago, Chile, and Callao,
Peru, and during Alexander Agassiz’s Expedition of 1875 to Lake Titicaca. I have
freely drawn on this monograph, which deseribes some species, which have not been
duplicated.

From time to time Mr. J. D. Anisits and Sr. A de W. Bertoni have sent col-
lections to Indiana University from Paraguay, containing, among other things,
the types of Homodiwtus and Branchioica. Similarly collections were sent from
Sio Paulo by Messrs. Hermann and Rudolph von Thering.

The collections made by the late J. B. Hatcher for Princeton University were
received and reported upon by me in Vol. IIT of the Reports of the Princeton Uni-
versity Expedition to Patagonia.

Miss Lola Vance made a small but valuable collection, containing specimens
of Pygidium oroye, near Tarma, Peru. B

The Yale-National Geographic Socicty Expedition to Peru collected a few
specimens in the Urubamba Valley, which are being reported upon in the Bulletin
of the Muscum of Comparative Zodlogy.

I collected several species in British Guiana, which were deseribed in the
Memoirs of the Carnegie Museum, V, 1912.

Mr. Thomas Barbour collected Pygidium barbouri in the Beni River in Bolivia.

Several specimens, some of them new, were purchased for the collection of
Indiana University from W. I'. H. Rosenberg, London.

By far the greater and most valuable collections were seeured in Ecuador and
Colombia, and in Brazil, Uruguay, Paraguay and the Argentine.

The collections from Colombia were made by several field-parties. T collected
between Bogotd and Buenaventura and at Istmina. Mr. Arthur W. Henn col-
leeted between Buenaventura and Istmina.  Mr. Henn also colleeted in the upper
valley of the Patia and southward in the Andes of Ecuador. Mr. Manuel Gon-
zales collected in Colombia along the routes from Bogota west to Honda, north
to Mogotes, and cast to Barrigona, sceuring a wealth of material.  Nlessrs. A. S.
Pearse, M. A. Carriker, Jr., and Alexander Grant Ruthven colleeted in the Sierra
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Nevada de Santa Marta for the University of Michigan, and Mr. E. B. William-
son secured speeimens for me in the Sterra Nevada, and in other places in Colombia.

Mr. J. D. Haseman, who collected for the Carnegic Museum, secured many
species, espeeially between the Rio Sio Francisco and Buenos Aires, as well as in
the upper Paraguay basin and in the Amazon.

At one time or another I have examined all of the seventy-one species pre-
served in American Museums, fifty-cight species in the Indiana University Museum
and the Carnegic Museum being under my immediate charge.  Nine of the cigh-
teen known genera and forty-three of the ninety-five known species were described
by me during the course of my study.

I have attempted to collect what is known of the members of the family. 1
hope the result will help the next one who undertakes the study of the group and
stimulate the collection of additional specimens and facts of the commensal or
parasitic members of the family.

TrE Zodrocical PosiTioN or THE PYGIDIIDZE.

Puyrum PISCES Artedi.
Class TELEOSTOMI Bonaparte.
SUPERORDER OSTARIOPHYSI Sagemehl.
Order PLECTOSPONDYLI Cope.

Family: Pycipiipa Eigenmann & Eigenmann.

Subfamilies:
NEMATOGENYIN/E Gilinther.
Pyaipnina Eigenmann & Eigenmann.
PareroponTINE Eigenmanmn.
StecopHILINA Gilinther.
VanpeLLIINE Eigenmann.
TripENTINA Kigenmann.

SYNONYMY.

= Siluroidet Trichomyeteriformes BLEEKER, Nederl. Tijdschr. Dierk., I, 1863, p. 112.
Stluride Opisthoptere GunTHER, Cat. Fish. Brit. Mus., V, 1864, p. 4 and p. 271.
Siluride Branchicole GONTHER, L. ¢., p. 4 and p. 276.
= Trichomyeteride GiLL, Arrangement of Families of Fishes, 1872, p. 19.
< Pygidiide EiGEnMANN & E1GENMANN, Am. Nat., July, 1888, p. 649; Occasional

Papers California Academy Seicnees, 1, 1890, p. 316.
< Pygidiide Giun, Mem. Nat. Acad. Sei., VI, 1893, p. 132,
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< Trichomycteride REcan, Ann. & Mag. Nat. [ist. (S), VIIL, 1911, p. 57.
= Trichomycteride TaBEIRO, Archivos do Muscu Nacional, XVI, 1912, p. 219.

Linnts oF tne ramLy Pycipnpa.  (Plates XL and X1.I1.)

Gianther, in his “ Catalogue of the Fishes of the British Museum,” V, 1864, pp.
271-277, arranges the then known members of the Pygidiide under three “ Groups,”
belonging to two of his cight Subfamilies of the Siluride.  His seventh Subfamily,
the Siluride Opisthopteree, consists of his IFifteenth Group, the Nematogenyina
(Heptapterus and Nematogenys) and the Sixteenth Group, the Trichomycterina
(Trichomycterus (= Pygidium), Eremophilus, Pariodon). s Eighth Subfamily, the
Stluride Branchicole, consists of his Seventeenth Group, the Stegophilina (Stego-
phitus and Vandellia).

The genus Heptapterus™ ineluded i his Fifteenth Group, was shown by us in
the American Naturalist, July, I8SS; p. 648, to “have no real affinity with the
Pygidide.”

We do not now feel justified in joining the C'etopsine to the family.

The Pygidiide, as here understood, are the Pygidiine (exclusive of Pariolius
and the Stegophiline of the family, as deseribed by Eigenmann & Eigenmann, in
the American Naturalist, July, 1888, and Occasional Papers of the California
Academy of Seienees, I, 1890, The species known at the time, thirty-six in nunmber,
belonging to cight genera, were reviewed in the last named paper.  The Cetopsine,
included in the papers mentioned, constitute a distinet family. Regan (Ann. &
Mag. Nat. Hist. (S), VIII, 1911, p. 574) has united the Pygidiine and Stegophiline
m his Trichomycterine of his Trichomycteride = Pygidiide. The family includes
the South Amertean Nematognaths without an adipose fin, with the dorsal over or
behind the ventrals; posterior air-bladder obsolete; the anterior minute, in two
lateral parts, enclosed in bony capsules with a complete osscous floor, united to the
exoeeipital and epiotic bones proximally and to the supraseapula distally; neural
spine of the coalesced vertebrie very low, not as high as that of the vertebrae fol-
lowing them; parapophysis of the vertebrae following the capsule short; skull de-
pressed, entirely elosed in front, without an open space between the osscous roof of
the mouth and the ethmoid; vomer and palatines wealk, without teeth; clavieles
wide, scoop-shaped, meeting helow.  The place of the adipose fin sometimes occupied
m part by numerous accessory caudal rays; none of the fin-rays modified into
spines; nares remote from cach other, the anterior one frequently provided with
a barbel; the maxillary ending in a short barbel; the lower lip usually ending in

U Related to Heptapterus is the genus Phreatobius, for an aceount of which see the Appendix to this

paper,
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another shorter barbel just beneath the maxillary barbel; this lower labial barbel 1s
sometimes very minute and has been overlooked in deseribing some species of
Henonomus and Pseudostegophilus, and in some species of other genera.

Mental barbels, characteristic of many Nematognaths, are lacking, except in
Nematogenys. Thorn-like spines firmly attached to the operele and the interoperele
in all but Nematogenys. The opereles and interopercles to which the spines are
attached are creetile, and by first erceting those on one side and then those of the
other, the fishes are able to “clbow” their way forward in narrow openings, under
rocks and up waterfalls. In some cases the spines are direeted backward, but in
Vandellia the opereular spines point obliquely upward and backward, the interoper-
eilar spines downward and backward.

All of the speeies seerete a copiotts mass of mueus, and the larger, ones are as

DSTEGOPHILUS - 1HACANTHOPOMA
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! 01 7
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Fia. 1. Phylogenetie tree showing the relationship of the Pygidiide. The letters correspond to
the letters in the key to the subfamilies and genera. The Nematogenyine are undoubtedly the most
primitive of the family. The Pygidiine have the fumily eharacteristies fully developed.  Beyond these
we have the more highly specialized subfamilies, culminating in the parasitic Stegophiline and the uri-
nophilous Vandelliine.
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slippery as the proverbial eel, which they resemble in other respeets.  The pectoral
gland is very large in the smaller species.

KEY TO THE SUBFAMILIES AND GENERA OF THE PYGIDIID.E.

a. One pair of mental barbels, no opercular or interopercular spines; one barbel at angle of mouth; a
small nasal barbel; pectoral spine pungent; dorsal over ventrals. ( Nematogenyinaw.)
1. Nematogenys Girard.
aa. No mental barbels; opercle and interopercle with spines; two barbels at angle of mouth; pectoral
spine not pungent.

b. A nasal barbel; mandible with considerable antero-posterior extent, teeth along less than half its
total length; teeth strong; anal short; no mental barbels; operele and interopercle with
spines; two barbels at angle of mouth; free-living species, some of them of economic
importance. { Pygidiine.)

¢. Operele with a long dermal flap; maxillary bone longer than the attached harbel; teeth nar-
row ineizors; pectoral without a filament; anal short...II. Scleronema Eigenmann,
ce. Operele without a dermal flap; maxillary very small.

d. Dorsal long; caudal peduncle subterete; unal usually entirely under the dorsal; outer

pectoral ray without a filament........... ... ... .. I11. Hatcheria Eigenmann.
dd. Dorsal shorter; caudal peduncle compressed; anal partly or entirely hehind the dorsal;
outer ray of the pectoral prolonged or not.
e. Ventrals present... ... ... IV. Pygidium Meyen.
ce. No ventral fins; otherwise like Pygidiwm. ... ...... V. Eremophilus Humboldt.
bb. No nasal barbels.

f. Moutl subterminal, the teeth strong, in a single series; gill-membranes united with isthmus;
anal short. (Parefodontine.) .. .. ... ... . . V1. Pareiodon IKuer,

ff. Mouth inferior.

g. Anal short, of 7-11 rays, its origin usually behind, rarely under that of the dorsal; lower
barbel at angle of mouth minute; eyes superior. Species small, some of them
commensals or parasites.

h. Mouth wide, teeth very numerous, in several very regular series; rami of the lower
jaw transverse, meeting, with teeth along its entire length; premaxillary large.
(Stegophiline.)

1. Accessory caudal rays few, not conspicuous; caudal not fan-shaped nor exces-
sively contracted at base; upper lip with fiue, hair-like, movable teeth.
j. Gill-membrane confluent with the isthmus; gill-openings reduced to a
narrow slit in {front of the pectoral.
k. Opercle with two spines, VII, ..Henonemus Eigenmann & Ward.
kk. Opercle with four to twelve spines.

{. Caudal deeply forked, the upper lobe prolonged; eight or nine
spines on the interoperele; color in bands; origin of ventrals
equidistant from caudal and angle of mouth.

VIII. Pseudostegophilus Iligenmann & Eigenmann.

ll. Caudal emarginate or obliquely rounded, origin of ventrals
nearly equidistant from snout and eaudal; color, if present, in
Spots. ... ... IX. Homodiztus Iigenmann & Ward.
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. Caudal rounded; few aceessory rays; origin of ventrals one-and-
a-half to twice as far from snout as from eaudal.
X. Stegophilus Reinhardt.
7j. Gill-membranes united, free from the isthmus. . X1. Acanthopoma Liitken.
ii. Accessory caudal rays very numerous, the tail like that of a tadpole; base of
eaudal very narrow; no hair-like teetlr on the upper lip.
XII. Ochmacanthus Eigenmann.
kh. Mouth narrower, the rami of the lower teeth feeble, not transverse, not meeting in
the middle; teeth few, slender, pointed. ( Vandelliine.)

m. A few depressible teeth in a single series in the middle of the upper jaw;
mandibles without teeth, or with a few excessively minute teeth on the
ends of the rami; eaudal rounded or emarginate

XI1II. Vandellia Cluvier & Valenciennes.
NTV. Urinophilus Iigenmann.

mm. A band of depressible teeth in the middle of the upper jaw; a series of much
smaller teeth laterad of the median band; no teeth on the mandible;
eaudal forked, the upper lobe longer...... XV. Paravandellia Ribeiro.

mmm. Two series of depressible teeth in the middle of the upper jaw; a single
series of much smaller ones laterad of the median series and a claw-like
tooth on the end of the maxillary'? of the median series; two short series
of teeth on the ends of the mandible; eaudal subtruncate.

XVI. Branchioica Eigenmann.

gg. Anal long, with fifteen to twenty-five rays, its origin in front of that of the dorsal; eyes
large, lateral; eaudal rounded or emarginate. (Tridentine.)

n. Opereular and subopercular patches of spines distinet; head greatly depressed, the

eyes infringing on both the upper and lower surfaces of the liead; mouth inferior;

a series of fine labial teeth and strong teeth in the jaws; gill-membranes united,

forming a broad free fold across the isthmus; opercle long, slender, ending in a

few thorns; interoperele with similar but smaller thorns.

NXVII. Tridens Kigenmann & Eigenmann.

nn. Opercular and subopercular patches of spines confluent; head less depressed ;

mouth subinferior; several series of strong teeth in each jaw; gill-membrane
broadly uuited with the isthmus, without a free margin.

XVI11. Miuroglanis Eigenmann & Eigenmann.

Genus I. NemMaTOoGENYSY Girard.

Nematogenys GIrArD, Proc. Acad. Nat. Seci. Phila., 1854, p. 198.

Type.—Trichomycterus inermis Guichenot.
Origin of dorsal over or slightly in front of origin of ventrals, near middle of the

body; nasal barbels small; a single maxillary barbel at angle of mouth; a shorter
mental barbel below it; mouth wide, terminal; teeth in a broad band in each jaw;
gill-membranes narrowly joined to the isthmus; first pectoral ray spinous, with

12 Possibly the premaxillary. See under the genus.
13 yhue, 76 = thread, yévs, 5 = Jaw. In allusion to the maxillary barbel.
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serree on its posterior margin; anal short; fontanel extending to the base of the
oceipital process, with a bridge over posterior margin of the eyve; operele and inter-
operele unarmed.

This genus resembles members of the Pimelodine more than the other species
of the family, and is probably nearer the primitive stock of the family than the
following more highly specialized genera, if it 1s not a member of the Silwride.

Habitat.—Chile.

1. Nematogenys inermis (Guichenot). (Plate NXLII, figs. 1, 2.)
Native name “Bagre.”

Trichomyecterus inermis Guicnenor, in Gay, Hist. Chil. Zodl., 11, 1848, p. 312;
1854, pl. IX, fig. 2 (Chile).

Nematogenys inermis Girarp, Proe. Aead. Nat. Sei. Phila., 1854, p. 198; U. 5. Nav.
& Astron. Exped., 1855, p. 240, pl. XXXII (Rio Maypu near Santiago);
GonTtner, (at. Fish. Brit. Mus., V, 1864, p. 272; Puiuieer, Mb. Ak, Wiss,,
Berlin, 1866, p. 716; Ficenmany & Eraenmany, Proe. Cal. Acad. Nat. Sci.,
(2), 11, 1889, p. 50 (C'urico; Santiago); Occasional Papers Cal. Acad. Sei., 1,
1890, p. 323 (Curico; Santiago); Proe. U. 5. Nat. Mus., XTIV, 1840, p. 36;
Dewrrin, Catalogo de los Peces de Chile, 1901, p. 29 (Central Provinees of
C'hile); Eiaenmany, Reports Princeton Univ. Exped. Patagonia, 11T, 1909,
p. 246, pl. XXXI, fig. 2; 1910, p. 398, pl. XXXII, fig. 2.

Nematogenys nigricans Puiniver, Nb. Ak, Wiss., Berlin, 1866, p. 716.

Nematogenys pallidus Patnivee, [ c., p. 716.

Habitat.— Fresh-waters of eentral Chile.

Head 3.8-4.33; depth 6-7; D. 10; A. 11; P. 1, §; Br. 11-12; eye small, superior;
interocular little less than snout; eaudal peduncle about as deep as body ; origin of
dorsal one-fifth nearer snout than to base of middle caudal rays in specimens 120
mm. long, onc-fifth nearer caudal than snout in speeimens 260 mm. long; origin of
anal much behind the last dorsal ray; fins all rounded; caudal with numerous acces-
sory rays. Light brown, mottled with darker; a series of about five light arcas
along the lateral line; fins speckled.

Genus II. ScreroNema™ Eiecenmmann., (Plate NXXVI.
b

Seleronema N1IGENMANN, Proe. Am. Philos. Soc., LVI, Jan., 1918, p. 691.
Type.—Scleronema operculatiom sp. nov.
Allied to Pygidium.
Ventrals nearer snout than to eaudal; outer pectoral rays shortest, without a

B oongpes = hard, viue, 76= thread, in allusion Lo the hard base of the maxillary barbel.
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filament; opercle with a long dermal flap; interopercular spines in a much more
restricted area than in species of Pygidiwm; acecessory rays of the caudal inconspi-
cuous; maxillary barbel with a large osseous base (maxillary).  Teeth very narrow
meisors; mouth wide, terminal.

In other respeets like Pygidium.

Habitat that of the single species.

1. Scleronema operculatum Ficenmann. (Plate NLIV, fig. 1.)

Scleronema opereulatum EicENMANN, Proe. Am. Philos. Soc., LVI, Jan., 1918, p. 691.
7077, C. M., type, one, 79 mm.; 7539 a-¢, C. N paratypes, 65-80 mm. Cacequy,

Uruguay basin.  Ieb. 1, 1909. Haseman. ‘

Head 5.2-5.66; D. 12.5; A. 7.5 counting the rudimentary rays; P.7; eye in
antertor half of the head; interocular five times in the length of the head; width of
mouth nearly half the length of the head.

Nasal barbel short, reaching just beyond posterior narves; maxillary barbel
reaching about half-way to the tips of the opercular spines, the bony base much
longer than the soft filament; a broad, free membrane above from near the anterior
nares to the tip of the osscous base of the barbel, a narrower membrane along the
outer edge of the base of the harbel; six spines in the main row of the interoperele;
opercular flap reaching to or heyond base of the last pectoral ray; peetoral about as
long as the head; origin of ventrals about equidistant from the snout and from the
base of the middle caudal rays: ventrals reaching beyond the anus, not quite to the
anal, equal to the portion of the head behind the nasal barbels; origin of anal under
the posterior part of the dorsal, the distance from the base of its last ray to the
caudal four times o the length; caudal narrow and long, equal to the length of the
head, its margin slightly oblique, rounded; origin of dorsal over posterior half of
ventrals, the distance from the first ray to the caudal 1.3 n its distance from the
snout.

Middle of sides with a series of large spots, similar spots along the back.

Genus IH.  Harcaeria' Eigenmann.,  (Plate XXXVIL)

Hatcheria K1GENMANN, Reports Prinecton Univ. Exped. Patagonia, IT1 1909, p. 248.
Type.—Hatcheria patagoniensis igenmann.
Origin of dorsal behind that of the ventral, which is near middle of the body;
nagal barbels large; two barbels of nearly equal size at the angle of the mouth; no
mental barbels; mouth terminal; teeth conie or narrow ineisors, in a few series;

15 In memory of J. B. Hatcher, leader of the Prinecton University Expeditions to Patagonia,
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gill-membrane free or very narrowly joined to the isthmus; first pectoral ray not
continued as a filament; opereles and interopercles with numerous spines; dorsal

I'1a. 2. A-C. Halcheria patagonicnsis Eigenmann. A. Skull from above. B. Opercular appar-
atus, ete., as seen from above when attached to the skull. €. The same spread out flat. D-E. Sclero-
nema operculatum FEigenmann. D. Skull from above. FE. Opercular apparatus spread out flat. 1,
Premaxillary; 2, ethmoid; 3, lateral ethnoid; 4, nasal; 5, frontal; 6, sphenotic; 7, pterotic; 8, supra-oceipi-
tal; 9, epiotic; 10, supraclavicle; 11, parapophysis of coalesced vertebre; 12, maxillary; 13, palatine; 14,
metapterygoid; 15, quadrate; 16, pre-opercle; 17, interopercle; 18, opercle; 19, hyomandibular; 20, man-
dible.

long, emarginate; caudal peduncle slender, the fin wider than the peduncle, with
few acecessory rays; origin and end of anal under the long dorsal, exeept in H.
areolata.

Habitat.—In the mountain-streams of northern Argentina, eentral Chile, and
southward. Replacing the species of the genus Pygidium east of the Andes in the
south, and largely also west of the Andes. Its definite boundaries not known.

KeYy 10 Tug SPECIES OF IHATCHERIA.

a. Dorsal with fourteen to seventeen rays.
b. Origin of dorsal equidistant from tip of caudal and some part of the snout; D. 15; last ray of anal
under the last ray of the dorsal or very little farther forward.
¢. Distance between anal and eaudal 4.5 in the length; origin of ventrals nearer the eaudal than
the snout; origin of anal nearer tip of caudal than head; origin of dorsal equidistant from
tip of caudal and posterior nares.. .. .. ................ 1. patagoniensis Eigenmann.
cc. Distance between anal and eaudal 3.75 in the length; origin of ventrals nearer snout than to
caudal; origin of anal nearer the head than tip of caudal; origin of dorsal equidistant from
tips of snout and caudal...... .. ... .. .. ... .. 2. maculata (Cuvier & Valenciennes).
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bb. Origin of dorsal equidistant from tip of caudal and oeeiput.
d. Last anal ray under the dorsal; D.17....... .. .. .. ... ... ... 3. titcombi Eigenmann.
dd. Last anal ray behind the last dorsal ray; D.14....4. areolata (Cuvier & Valenciennes).
aa. Dorsal with twenty-one rays; anal entirely under the dorsal.
e. Ventrals nearer tip of eaudal than snout. . ... ... . ... .. ... ... ... ... 5. burmeisteri (Berg).
ee. Ventrals nearer snout than tip of eaudal. ... ... ... ... ... ... .. .. .. 6. macraei (Girard).

1. Hatcheria patagoniensis KiGENMANN,

Haicheria patagoniensis EicENMANN, Reports Princeton Univ. Exped. Patagonia,
111, 1909, p. 250 (Rio Blanco, at base of Andes, latitude 47° 30’, longitude 72°
W.; the southernmost record of the family); L. ¢c., 1910, p. 399.
Habitat.—Fastern slope of the Andes between latitudes 47° 307 and 317 30°.
Mr. Haseman eollected the following specimens:

7084, C. M., two, 66 and 82 mm. San Juan, Argentina. Ifeb. 25, 1909.

7085, C. M., six, 34-77 mm. San Juan, Argentina. Feb. 26, 1909.

11370 and 11371, 1. U. M., four, paratypes, 94-120 mm. Rio Blanco; Hateher.

Fia. 8. Hatcheria patagoniensis Ligenmann. I'rom a paratype in Indiana University.

Head 5; depth 8; D. (13) 15; A. 6. Elongate, slender; caudal peduncle slender,
its depth nearly three times in the head, about four times in its length; upper
maxillary barbel reaching pectoral, lower maxillary barbel reaching to margin of
interoperele; a broad lobe of skin joining base of lower maxillary barbel to the lower
lip; snout pointed, mouth narrow, its width 3.5 in head, equal to interorbital;
nasal barbels reaching beyond eye; width of head but little less than its length;
greatest width of body behind the pectorals, 1.6 in the length of the head. Gill-
opening not extending forward to below eye; origin of dorsal equidistant from tip of
caudal and posterior nares; base of dorsal equal to its distance from the caudal, its
free surface emarginate, the anterior lobe rounded, the posterior pointed; beginning
of last third of dorsal not much more than half as high as anterior lobe. Caudal
moderate, emarginate, its lobes rounded, .8 of the length of the head. Anal
broadly rounded, its last ray about under last ray of dorsal. Ventrals broad, their
middle under origin of dorsal, 1.5 in head, equal to height of anal. Base of pectoral
horizontal, closing edgewise to the body, its lower part folded when appressed, its
first ray sickle-shaped, slightly prolonged. Dark yellowish, more or less regularly
spotted with darker; dorsal, caudal, and pectorals irregularly blotched with black.
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Some of the cotypes are more robust in body; in one the anal is blotched like the
audal; in some the spots form regular series along the sides, leaving lighter stripes

bhetween them.

2. Hatcheria maculata (Cuvier & Valenciennes).  (Plate XLII, figs. 3-5.)

Trichomycterus maculatus Cuvier & Varencienngs, Iist. Nat. Poiss., XViII,
1846, p. 493 (San Tago); GuicHENor, in Gay, IHist. Chile, II, 1848, p. 311
(Chile); Gontner, Cat Fishes Brit. Mus., V, 1864, p. 273; Puiureer, Mb.
Ak. Wiss. Berlin, 1866, p. 716 (Chile); DeuriN, Catdilogo, de los Peces de
('hile, 1901, p. 30.

Thrichomycterus maculatus Girarp, Proe. Acad. Nat. Sei. Phila., 1854, p. 199;
U. 8. Naval & Astron. Ixped. 1855, p. 243 (Rio Mapocho).

Pygidium maculatum EicENManN & Eraenmany, Proe. Cal. Acad. Sei. (2), I,
1889, p. 51 (Rio Mapocho); Occasional Papers Cal. Acad. Sei., T, 1890, p. 329;
Proc. U. S. Nat. Mus., NIV, 1890, p. 36.

Hateheria maculata TicENMANN, Reports Prineeton Univ. Exped. Patagonia, 111,
1909, p. 249, pl. XXXIIL, figs. 1, Ta and 15; 1910, p. 399.

Iabitat.—Pacific slope of Chile.

Head 5.33; depth 7.5; D. 15; A. 9. Elongate, somewhat compressed; head as
long as wide; caudal pedunele long and slender.  Eye small, midway between tip
of snout and end of operele.  Lips and lower surfaces of the head thickly covered
with warts.  Gill-openings not continued forward to below the eye, the membranes
joined to the isthmus for a distance equal to one-third the width of the mouth.
Pectorals rounded, the first ray not produced; origin of dorsal in front of the vent,
but some distance behind the ventrals, equidistant from tip of snout and tip of
caudal, its last ray over the last ray of the anal.  Candal long, truncate. Anal
short and high, its height about equal to the length of the eandal, its distance from
the base of the candal 3.75 in the length.  Origin of the ventrals equidistant from
tip of snout and base of eaudal, their tips reaching beyond the vent. Back and
sides marbled with light and dark brown; fins pale, immaculate.

3. Hatcheria titcombi Ilicenmann. (Plate XLIV, fig. 2.)

Hatcheria titcombi EicenmaNN, Proe. Am. Philos. Soc., LVI, Jan. 1918, p. 692.

Pygidium areolatum Evermany & Kexvarn (non Cuvier & Valeneienncs), Proe.
U. 3. Nat. Muns., NXXI, 1906, p. S6.  (Rio Comajo, tributary of Lake Traful,
tributary to Rio Limay.) '
Iabitat— Eastern slope of the Andes in Argentina, Limay basin.

11110, 1. U. N, one, 164 mm.  Arroyo Comajo, J. W. Titcomb.
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This speeimien 15 one of those mentioned by Evermann and Kendall in the
paper quoted above. It differs from . arcolatum as deseribed by Cuvier and
Valenciennes, whose speeimen came from Chile, west of the Andes.  The origin of
the dorsal i1s farther back, and its last ray is heyond the last ray of the anal.

Head 6.33; depth 6.5; D.17.5 (3 and 14.5); A. 9.5, counting the minute im-
bedded rays in cach case; P. 9; front margin of the eye in the middle of the head;
interocular a little over three times in the length of the head, eye three in the inter-
ocular. Teeth very narrow chisels; nasal barhel reaching to above first interopercular
spines, maxillary barbel to middle of opereular spines.  Pectoral rounded, its first
ray not prolonged, nearly two-thirds the length of the head; origin of the ventrals
cquidistant from snout and last fifth of the middle caudal rays; first anal ray under
the sixth dorsal ray, the last anal ray under the fourth from the last ray of the
dorsal; distance between anal and caudal 4.75 times in the Iength; origin of dorsal
equidistant from tip of caudal and middle of pectorals, its distance from the caudal
two times in its distanee from the snout.

Sides without distinet markings; faint traces of longitudinal lines.

This speeimen differs from a speeimen of H. arcolata in the Harvard Museum,
m which the last dorsal ray is over the fourth ray of the anal.  In a specimen of
arveolata in the British Museum dirawn by J. Green, the last dorsal ray is over the
penultimate anal ray.

4. Hatcheria areolata (Cuvier & Valeneiennes).
Native name “ Bagre.”

Trichomycterus arcolatus Cuvier & VALENCIENNES, 1list. Nat. Poigs., XVIII, 1846,
p. 492 (coast of Chile); Guicuenor, in Gay, Hist. Chile, I1, 1848, p. 309;
GUNTHER, Cat. Fishes Brit. Mus., V, 1864, p. 274 (Chile); Patuieer, Mb. Ak,
Wiss. Berlin, 1866, p. 714; DeLrin, Catidlogo de los Peees de Chile, 1901, p. 30.

Pygidium arcolation IW1cENMANN & Ercenmany, Proe. Cal. Acad. Sei. (2), 11, 1889,
p. 51 (Rio Mapocho, Chile); Oceasional Papers Cal. Acad. Sei., I, 1890, p. 330;
Proe. U. S. Nat. Mus., XIV, 1891, p. 36; ? BErc, An. Mus. Nac. Buenos Aires,
1V, 1895, p. 143 (Arrovo del Tala, Catamarea, Argentina).

Hatcheria areolata ¥aGeENMANN, Reports Prinecton Univ. Exped. Patagonia, 111,
1909, p. 251, pl. XXXIV, fig. 2; 1910, p. 399.

Thrichonycterus maculatus Girarp, part; U. S, Naval and Astron. Exped., 185
p. 243 (Mapocho).

Habitat.— Pacific slope of Central C'hile; ? Catamarea, Argentina.

&
),

1t is doubftul whether the speeimens mentioned by Berg, whieh had come from
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cast of the Andes, belong to H. areolata, the definitely known habitat of which is
the western slope of Central Chile.
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Fia. 4. Hatcheria areolala (C. & V.) after Bigenmann. From a specimen in the Mus. Comp.
Zool., 103 mm. Mapocho, Chile.

Head 5.75; depth 8.5; D. 14; A. 8.  Elongate, subterete.  Lips and lower sur-
faces of the head thickly covered with small warts. Gill-openings continued for-
ward to below the eye, the membranes free from the isthmus. Upper maxillary
barbels reaching to the pectorals. Pectorals rounded, the first ray not prolonged;
origin of dorsal slightly in front of the vent, equidistant from tip of eaudal and oeci-
put, its last ray over the fourth ray of the anal. Caudal very slightly emarginate.
Distanee of anal from the base of the eaudal five times in the length.  Origin of the
ventrals equidistant from tip of snout and middle of eaudal; tips of the ventrals not
reaching the vent. Light brown, with purple longitudinal streaks.

5. Hatcheria burmeisteri (Berg.)

Pygidium burmeisteri BErG, An. Mus. Nac. de Buenos Aires, 1V, 1895, p. 128,
Lam. 2, fig. 1 (Rio Mendoza); Eigenmany, Reports Princeton Univ. Exped.
Patagonia, 111, 1910, p. 400.

Trichomycterus burmeisteri BouLENGER, Ann. & Mag. Nat. Hist. (7), IX, 1902, p.
336 (Palmira, Rio Mendoza, 900 m.).

Habitat.—Provinee Mendoza, Argentina, elevation 900 meters.
Known from the type and the specimen reeorded by Boulenger.
Reaches a length of at least 260 mm.

Fic. 5. [Hatcheria burmeisteri Berg. After Berg.

Head 7.5 (9 in total); depth 9 (10); D. 21; A. 7; P.10; eye in the middle of the
licad; nasal barbel reaching to the eye, maxillary barbel searcely to gill-opening;
head mueh longer than broad, depressed; interopereular spines numerous; pectoral



EIGENMANN: THE PYGIDIID/AE, A FAMILY OF SOUTH AMERICAN CATFISHES. 287

ray searcely produeed, shorter than head; anal inserted under the eighth dorsal ray;
caudal emarginate, the upper lobe slightly produeced and pointed, the lower obtuse.
Color uniform.
6. Hatcheria macreei (Girard.)
Thrichomycterus macrwi Givarp, U. S. Naval and Astron. Exped., 1855, p. 245
(Uspullata, 7,000 feet).
Pygidium macrar EicEnmany & ErGenmann, Proe. Cal. Aead. Sci. (2), II, 1889,
p. 51 (Uspullatuo*); Oceasional Papers Cal. Acad. Sei., I, 1890, p. 328; Proe.
U. S. Nat. Mus., XIV, 1891, p. 36; Derrin, (‘atdlogo de los Peces de Chile,
1901, p. 29.
Hatcheria macrei E1GeNMANN, Reports Princeton Univ. Exped. Patagonia, 111,
1909, p. 248, plate XXXII, figs. 1, 1a and 1b; 1910, p. 399.
Habitat.—Eastern slope of the High Andes of ecentral Chile.
7458a—j, C. M., 24-113 mm. Sanu Juan, Argentina, Ieb. 25, 1909, Haseman.
7549a-f, C. M., 37-70 mm. Rio Colorado, March 5 and 6, 1909, Haseman.

I
Fia. 6. Hatcheria macract (Girard). After Eigenmann. From No. 8298, Mus. Comp. Zodl.,
Uspullata, Chile.

Head 6.5; depth 7; D. 21 or 22, rarely 20 or 23; A. 10. Elongate, rather eom-
pressed, especially backward. Head nearly or quite as broad as long, snout rounded;
eye small, midway between tip of snout and end of opercle; none of the barbels
reaching the gill-opening. Gill-opening seareely continued forward, joined to the
isthmus for a distance equal to half the width of the mouth. TPectorals obliquely

truneate, the first ray not produced in the type, or slightly produced in the speei-
*? A misprint for Uspullata? - Uspullatuo ” is not found in gazetteers or on maps. Editor.
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mens colleeted by Haseman; origin of dorsal some distanee behind ventrals, equi-
distant from oceiput and tip of eaudal in the type or from some portion of the snout
and tip of caudal in the specimens colleeted by Haseman; fourth or fifth dorsal ray
highest, then gradually deercasing in height to the last.  Caudal emarginate, the
upper lobe pointed, the lower rounded; anal inserted about under the ninth dorsal
ray and terminating under about the seventeenth; ventrals inserted nearer tip of
snout than to tips of middle caudal rays, reaching to the vent or slightly beyond.

Sides and back n the San Juan specimens profusely spotted, much less so in
the speeimens from the Rio Colorado.

Genus 1V, Pyampiom'® Meyen.

Trichomycterus VAaLeNc1iENNEs, in Humboldt, Ree. d’Obs. Zodl. et Anat., 11, 1833,

p. 348 (nigricans); not Thrichomyecterus Cuvier and Valenciennes, ¢n Humboldt,

of which it is a misspelling. Gunraer, Cat. Fishes Brit. Mus., V, 1864, p.

272,

Thrychomycterus Cuvier & VALENciENNES, ist. Nat. Poiss., XVIII, 1846, p. 485

(misspelled). '
Thrichonycterus non Cuvier & Valeneiennes, Girarp, Proce. Acad. Nat. Sei. Phila.,

VII, 1854, p. 198; Girard, U. 8. Nav. Astron. Exped., IT, 1855, p. 242 (inis-

quoted).

Pygidium NEYEN'T Reise, I, 1835, p. 474 (Juscum).

Type.—Pygidium fuscum NMeyen.

Skin naked; head depressed, nearly or quite as broad as long, its length
five or six tmmes i the length from snout to ecaudal; body terete, the caudal
peduncle compressed, deep; a nasal barbel as long as the head or shorter, on the
posterior edge of the anterior nares; two barbels at the angle of the mouth, the
upper, conneeted with the rudimentary maxillary, may reach to the tip of the

16 ryyidor, 76 = o thin rump = the tail much compressed.

17 In “Archiv fiir Naturgeschichte von Dr. Ar. Ir. Aug. Wiegmann, Zwetter Band, Berlin, 1835
(Part. IT), p. 264,” the original description with addenda appears as follows:

“Tine neue Gattung der Situriden, Pygidium, hat Meyen (Reise, I, p. 475), nach einem todten
Fische aufgestellt, den er in einewn kleinen Bache Peru’s antraf. _

“Char. gen. Corpus clongatum, caudam versus eompressum. Cirrl maxillares 4, nasales null.
Pinnee peetorales ut pinnaee abdominales dum cum pimna anali eirea anum positee.  Pinna adiposa parva.
(Die cinzige Art P. fuscum ist 5—6"" lang). Die Gattung bedarf ciner genaueren Charakteristik; die
gegebene 1st dahin zu berichtigen, dass eirri nasales vorhanden sind, und die Riickenflosse Strahlen hat,
also keine Fettflosse ist.  Die Gattung steht demnach mieht Malapterus, sondern Silurus nahe, unter-

schetdet siech von diesem durch Zahnlosigkett des Vomer, durch ein operculum aculcato-serralum, und

durch die weit hinten stehende Riickenflosse.  Das Exemplar ist im Berliner Museum.”
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pectoral, but is usually shorter; no mental barbels; eye small, in the middle of the
head, or just in front of the middle, without a free orbital rim; interoperele with
numerous spines in several series, those of the outer series largest (in the very young
mm a bunch as long as the opercular bunch, in the older in a much larger patch);
opercle with a buneh of similar spines; gillimembranes narrowly united with the .
isthinus and usually with a narrow, free margin across it; mouth of moderate width,
terminal, the jaws with two or more series of chiscl-shaped or conie teeth; no teeth
on lips or on the vomer; fins without spines, the pectoral short, the outer, simple
ray usually prolonged into a filament extending distinetly beyond the rays; ventrals
small, placed in the middle or eonsiderably behind the middle of the body; anal
short, usually in part l)c;low, more rarvely behind, the dorsal; eaudal short, broadly
rounded, truncate or slightly emarginate, accessory rays variable, sometimes very
conspicuous, sometimes much less so; origin of the dorsal between the vertical from
the origin of the ventrals and anal, always nearer the base of the eaudal than to the
snout; the fin i1s low, rounded, short, with a variable nuinber of rays up to twelve.
Cuvier & Valenciennes state that the first ray of the dorsal of P. wigricans is pro-
longed in a filament. Is this a lapsus digiti for first ray of the pectoral? The
dorsal and anal have from two to four minute accessory rays entirely hidden in the
thick skin in front of the evident portion of these fins.

The eolor may be uniform, or there may be one or three longitudinal stripes
or rows of spots, or large spots less regularly arranged, or numerous small spots
which may be diserete, or which may coalesee into vermieulations.  There are no
distinet eross-bars. If the markings are longitudinally arvanged, a series of spots
may be replaecd by a stripe or vice versa in different individuals of the same species.

Some of the species are of very small size, the maximum recorded size is 350
and 390 mm. in P. rivulatium and P. taczanowshkit from Peru.

The eggs reach 2.5 mm. in diameter.

The species differ from each other largely in the shape of the teeth, the length
of the barbels, the relative position of the dorsal, anal, and ventrals, and in the
color. ,

Distribution.—The members of the genus Pygidium belong particularly to the
mountains, where they live in all waters from small rills to large lakes like Titieaca.
They are frequently found under rocks or buried in the muddy banks of streams.
They "extend from Panama southward to Chile and Patagonia, where they are
replaeced by the members of the allied genus Hatcheria. In favorable places they
deseend to the sea, as at Jequetepee and Callao, and they arc among the last or are
the very last to disappear in ascending the mountains, where they are associated
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with a few other mountain forms like Grundulus at Bogotia, Astroblepus and Bry-
conamericus in the High Andes from Panama to (‘uzeo, and Oresteas in Lake Titi-
caca. The only fish found by Haseman in the headwaters of the Rio das Velhas
was a member of this genus.  Species of Pygidium were found in the most elevated
places visited by Henn in Colombia and Ecuador. In Titicaca they are of con-
siderable economic importance, and on the plains of Bogotd, the nearly related
genus Kremophilus 1s of prime cconomic importance. They are found in Guiana
and in the Amazon, but only as dwarfs. They also flourish in the mountain-
streams of southeastern Brazil, but the species do not reach the size of those in
Peru.  Some of the species are found on both slopes of the Andes, but, unlike low-
land species of other fishes, which if found on both sides of the Andes, usually have
a very wide distribution, the speeies of the genus Pygidium all have rather limited
ranges.  Many of them are restricted to a single small river and no river has many
species. In 1910 I said (Patagonia Report, p. 248), “ There is no place on record
harboring more than one species of this genus.”  This statement requires modifica-
tion. While, so far as known, many basins contain but a single species, a number
of other smaller rivers, the Iguapé for instance, contain several. Judging by its
wide distribution, both horizontally and vertically, the genus is probably one of
very long standing.

The species of the genus need a careful revision, but the deseriptions usually
omit mention of the character of the teeth, and no collection contains any great
pereentage of the total number of species deseribed.  IFurthermore, judging from
the fact that they are abundant in all the high mountain-rills and even in lowland
rapids, and that from the stretch from Caracas along the castern slope of the
Andes to Peru we have only the types of the species P. meride, kneri, mete, and
dorsostriatum, the revision of the entire genus may be left in abeyance. The species
are grouped according to the arcas from which they have been reported.

CHILEAN SPECIES

The species from Chile where the members of the genus Hatcheria have in part
replaced them, arc P. marmoratum. (Philippi), P. pallewm (Philippi), and P.
tigrinum (Philippi).t®

1. Pygidium marmoratum (Philippi).
Trichomycterus marmoratus PaiLieer, Mb. Ak. Wiss. Berlin, 1866, p. 714; Eicen-

MANN & ErcexmanN, Occasional Papers Cal. Acad. Sei., I, 1890, p. 326;

Devrin, Catilogo de los Peces de Chile, 1901, p. 31.

5 In addition to the three species described by Philippt, Pygidium nigricans (Cuvier & Valencien-
nes) is recorded from Chile by Gay. This is probably an error.
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Pygidium marmoratum FIGENMANN & EIGENMANN, Proe. U. 5. Nat. Mus., XIV,
1891, p. 36; Eicenmann, Reports Prineeton Univ. Exped. Patagonia, III,
1910, p. 399.

Habitat.—Chile.
Blackish gray, marbled with many black spots, as in punctatum; fins dark.
Depth 10.82; D. 10; A. 6.

2. Pygidium palteum (Philippi.)

Trichomycterus palleus PaiLieer, Nb. Ak. Wiss. Berlin, 1866, p. 715; K1GENMANN &
Eicenmany, Oceasional Papers Cal. Acad. Sei., 1, 1891, p. 325; DELFIN,
Catdlogo de los Peees de Chile, 1901, p. 30.

Pygidium pallewm E1GENMANN & EIGENMANN, Proe. U. S. Nat. Mus., XIV, 1891,
p. 36; Ercexaany, Reports Princeton Univ. Exped. Patagonia, I1I, 1910, p.
399.

Habitat.—Chile.
Light reddish; fins colorless; head 6.5 in total; D. 9-10; A. 6.

3. Pygidium tigrinum (Philippi).

Trichomyeterus tigrinum Prinippi, Mb. Ak. Wiss. Berlin, 1866, p. 714; E1GENMANN
& Eiaenmany, Oceasional Papers Cal. Acad. Sei., I, 1890, p. 326; DELFIN,
Catdlogo de los Peces de Chile, 1901, p. 31.

Pygidium tigrinum EIGENMANN & EIGENMANN, Proe. U. S. Nat. Mus., XIV, 1891,
p. 36; Eicenymann, Reports Prinecton Univ. Exped. Patagonia, 111, 1910,
p. 399.

Habitat.—Chile.
Light with reddish points; fins immaculate; head 6.5; depth 6.5 in total length;

D. 9 or 10; A. 6.

Members of the genus Pygidium have been recorded from the mountains of

Argentina, north of the latitude of Buenos Aires. South of this latitude species

of Hatcheria take their place.

KEY TO THE SPECIES OF PYGIDIUM FROM ARGENTINA AND TILE Paracusy BasiN

a. Teeth pointed (not examined in tenwe).
b. Plain yellowish, eyes and barbels black; head triangular; opercle and pre-opercle well armed;
body muel compressed; D.6; A 5. ..o 4, tenue (Weyenbergh).

bb. Back spotted, sides with a band.
¢. Pectoral ray prolonged; head as wide as long, 4.66-5 in the length; eye very small, a little in
advance of middle of head, its diameter three in the interorbital; maxillary barbel reaching
pectoral; depth of caudal peduncle half its length; origin of dorsal behind the ventrals,
its distance from the caudal two and one-half in its distance from the snout; origin of
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ventrals equidistant from snout and tip of eaundal, or a little nearer the latter; caudal
truneate, or slightly emarginate; olive above, more or less distinetly spotted with brown; a
blackish band from opercle to the caudal; D.Sor 9; A.6....5. corduvense (Weyenbergh).
ce. Pectoral ray not prolonged; body and head tuberenlate; head 6.5-7.5 in the length (with the
caudal); eye alittle in advance of the middle of the head; maxillary barbel broad and short;
teeth minute, in many series; 6-S spines in the main row of the interoperele; fins small;

posterior part of dorsal over anal; eaudal subtruncate or vounded; D. 3 + S; A. 3 + 6.
’ 6. spegazzinii Derg.
bbb. Back with spots; no lateral band; maxillary barbel reaching origin of the pectoral or farther;
distance between origin of dorsal and eaudal 2.5-3 in the distance between dorsal and

snout; origin of ventrals equidistant from snout and tip of eaudal.

d. Pectoral ray not prolonged; head 5.33-5.5; eye in middle of the head, 3 in interorbital; origin

of anal under end of dorsal; caudal truncate; D. 10; A. 7. Spots of back large, round.
7. borellii (Boulenger).
dd. Pectoral ray much prolonged; head six times in the length; eye entirely in anterior half of
the head; origin of anal nearly under origin of dorsal; caudal rounded; back, sides, dorsal
and caudal densely spotted. ..o o0 8. eichorniarum Ribeiro.

aa. Tecth e part, at least, incisors; head as long as broad; barbels short; first pectoral ray prolonged.

e. Head 8.5 in the length with caudal; eye in anterior half of head, 1.5 in the interorbital; dorsal
obliquely truncate, its posterior third over the anal; caudal truneate; D. 2 4+ 9: A. 1 + 6; faint
SOl . 0. riojanum Berg.

ce. Head six times in the length without the candal; eye in middle of the head; thirteen spines in the
main row of the interoperele; candal emarginate; D. 4 + 6.5; A. 2 + 5.5; nasal barbel extending

to posterior margin of the eye.. ... ... ... . ... ... ... 10. heterodontum liigenmann.

4. Pygidium tenue' (Weyenbergh).  (See fig. 7, p. 293.)
Trichomycterus tenuis WeyeNseRrai, Act. Acad. Nac. Ciene. Exact., Cérdoba, 111,
1877, p. 12, pl. I11 (Sierra de Cordoba, near Cruz del Eje); ElcEnvmany &
Eigennann, Occasional Papers Cal. Acad. Sei., 1, 1890, p. 326.
Pygidium tenve Ercenmany & Eicexmans, Proe. U. S, Nat. Mus., X1V, 1891,
p. 36; Eicenmann, Reports Princeton Univ. Exped. Patagonia, 111, 1910,
D. 399.
Habitat.—Rio Primero, C‘ordoba.
Yellow, eyes and barbels black; head triangular; opercle and pre-operele well
armed.  Body much compressed; D. 6; A. 5.

5. Pygidium corduvense (Weyenbergh).
Trichomycterus corduvensis Wevenhergh, Act. Acad. Nae. Ciene. Exact. Cordoba,
I, 1877, p. 11, pl. {11 (Rio Primero); EKicenasany & E1GENMANN, Occasional
' Berg (An. Mus. Nae. Buenos Aires, [V 1893, p. 144) makes this a synonym of Hateheria areolata,

Boulenger (Boll. Mus. Zodl. Anat. Comp. Univ. Torino, X1, 1897), contends that Weyenbergh is right

in placing it near P. dispar.
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Papers Cal. Acad. Sei., I, 1890, p. 326; BourenGer, Boll. Mus. Zodl. Anat.
Comp. Univ. Torino, XII, 1897 (Caiza).

Fia. 7. Pygidiunt tenue (Weyenbergh).  After Weyenbergh.

Pygidium corduvense KiceNManN & EicunMany, Proe. U. 8. Nat. Mus., XIV, 1891,
p. 36; Eicenmann, Reports Princeton Univ. Iixped. Patagonia, 1II, 1910,

p- 399.
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FiG. 8. Pygidium corduvense (Weyenbergh).  After Weyenbergh.
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Habitat—=Sierra de Cordoba, near Cruz del Ije, Argentina; Caiza, Bolivian
Chaco.

The followmg is from Boulenger’s deseription of specimens up to 62 mm. long:

“Head 4.66-5; D. 8-9; A. 6; eye three times in interorbital, a little nearer snout
than to operele; maxillary barbel reaching pectoral; eaudal peduncle twice as long
as high; distance between origin of dorsal and caudal two and one-half times in the
distance between dorsal and snout; outer pectoral ray prolonged; origin of ventrals
equidistant from snout and tip of caudal, or a little nearer the latter; caudal trun-
cate, or slightly emarginate. A dark lateral band.”

6. Pygidium spegazzinii Berg.

Pygpdium spegazzinii BErG, An. Mus. Nae. Buenos Aires, V, 1897, p. 267; Eigen-
niann, Reports Prinecton Univ. Exped. Patagonia, IT1, 1910, p. 399.
Habitat.—Rio de Cachi, Provinee de Salta, northern Argentina, 2,500-2,800 m.
Known only from the types, 29 specimens, the largest of which is 95 mm., in

the National Museum of Buenos Aires.

Head 6.5-7.5 in the length with the caudal; D. 11 (3 + 8); A. 9 (3 + 6); eye
much nearer snout than to edge of operele; nasal barbel extending beyvond the eye,
maxillary barbel short and broad; gill-membrane without free margin at the middle;
teeth in many series; interopercular spines few, in three or four rows, the sixth to
eighth in the lower row moderate in size; opercular spines also few and minute; body
verrucose; peetoral obliquely rounded, its first ray not prolonged; anal inserted
under posterior part of dorsal; ecaudal subtruneate or rounded.

7. Pygidium borellii (Boulenger).

Trichomycterus borellit BouLENGER, Boll. Mus. Zodl. Anat. Comp. Univ. Torino,
XII, 1897 (Mission d’Aguairenda; Tala; Lesser); Ann. & Mag. Nat. Hist.
(7), IX, 1902, p. 336 (Palmira, Rio Mcendoza).

Pygidium borelliv E1GENMANN, Reports Princeton Univ. Exped. Patagonia, TI1,
1910, p. 400.

Pygidium schmidti BErG, An. Mus. Nac. Buenos Aires, V, 1897, p. 266 (Rio de
Belen, Prov. Catamarea, Argentina); E1IGENMANN, L. c., p. 399.
Habitat.—DMission d’Aguairenda, Bolivian Chaco; Tala and Lesser, Provinee

Salta, northern Argentina; Rio de Belen, Provinee Catamarea, northermn Argentina;

Palmira.

Reaching a recorded length of 110 mm.
Head 5.35-5.5; D. 10; A. 7; eye very small, in middle of the liead, three times
in the interorbital; body compressed, caudal pedunele one and one-half times as
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long as high; maxillary barbel reaching pectoral; origin of anal under end of dorsal;
distance of origin of dorsal from caudal two and one-half to three in its dis-
tance from the snout; pectoral ray not prolonged; origin of ventrals equidistant
from tips of snout and caudal; caudal truncate; sides and back with large dark
spots.

S. Pygidium eichorniarum (Ribeiro). (Plate XLIV, fig. 3).
Trichomycterus eichorniarum Ribeiro, Comm. Linhas Telegraphicas Estrategieas

Matto-Grosso ao Amazonas, Annexo, 5, 1912, p. 27 (Caceres).

Habitat.—Upper Paraguay.

Evidently allied to P. riojanum, proips, and metw.

<nown from the types, two speeimens, the larger 44 mm., and
7556a—c, C. M., 24-30 mm. Caceres, May 27, 1909. Haseman.
7557a & b, C. M., 33-43 mm. Caceres, May 23, 1909. Haseman.
7558a, C. M., 42 nun.  San Francisco, Rio Jaurt, Paraguay basin, June 10, 1909.

Haseman. :
7559a, C. M., 32 mm. Bastos, Rio Alegre, eight miles south of Villa de Matto-

Grosso, June 26, 1909. Haseman.
7560a-c, C'. M., 39-41 mm. San Antonio, Rio Guaporé, plantation of Maeiél,

July 31-Aug. 11, 1909. Hasemann.

Head 5-5.75; D. 9-10; A. 8; P. 6; posterior margin of eye slightly in advance
of the middle of the head; eye about 1.5-2 in the snout, 5.5-6.5 in the head, about
equal to the interorbital; maxillary barbel reaching to axil or middle of pectoral;
nasal barbel to the tip of the opercular spines or the axil of the peetoral; teeth
conical, a very narrow band of but two or three irregular series; origin of ventrals
cquidistant from tip of snout and tip of caudal; origin of anal under, or but slightly
behind, the first dorsal ray; distance from base of last anal ray to base of eaudal
about six times in the length; distance from origin of dorsal to base of eaudal two
and three-quarters in its distance from the snout; caudal rounded, accessory rays
moderate; first pectoral ray mueh prolonged, with its filament nearly equal to the
length of the head. -

General color of P. brasiliense, back and sides profusely spotted; eaudal rays
with numerous spots, dorsal and anal less profusely spotted.

9. Pygidium riojanum DBerg.
Pygidium rigjanum BerG, Ann. Mus. Nae. Buenos Aires, V, 1897, p. 269; EiGEN-
MANN, Reports Princeton Univ. Exped. Patagonia, I11, 1910, p. 399.
Habitat.—Arroyo in the Cordillera de la Rioja, northern Argentina.
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IKnown from the type, a specimen 85 mm. long, in the National Museum at
Buenos Aires.

Head 8.5 in the length with the caudal; D.9 (2 + 7); A.7 (1 4+ 6); eye 1.5 in
the snout, 1.5 in interorbital, 2.5 in posterior part of the head; nasal barbel searcely
extending beyond the eye; maxillary barbel seareely to end of operele; gill-membrane
with searcely a free margin; interopercular spines in two or three series, medium in
size; teeth small, in wrregular series, anterior ones larger, their tips broader; fins
small; first peetoral ray prolonged; anal under last third of dorsal; caudal trunecate.

10. Pygidium heterodontum [frcenmann. (Plate X1V, fig. 4.)

Pygidium heterodontim FEircexMann, Proe. Am. Philos. Soe., LVI, Jan., 1918, p.

692.

13832, 1. U. M., 83 mm., @, Rio Mendoza, Palmira, Argentina, 900 m.  Purchased
from Rosenberg.

Palmira is probably the southernmost locality on the castern slope of the
Andes from which species of this genus have been taken.

Head six times in length, as long as broad; D. 10.5 (4 + 6.5); A. 7.5 (2 4+ 5.5);
P.9; eve in middle of the head, interocular 3.5 in the head; teeth in three series in
cach jaw, those of the outer row narrow incisors, of the second row much smaller
incizors and of the third row conie.  Head much depressed, interopercular spines
numerous, thirteen in the last row.

Nasal barbel extending to the posterior margin of the eye, maxillary barbel to
the base of the opereular spines; first pectoral ray searcely produced, equal to the
portion of the head behind the posterior nares; origin of ventrals midway between
opercle and caudal, reaching to the vent; origin of anal under posterior part of the
dorsal, the distance between its last ray and the base of the middle caudal ray 4.4
i the length; depth of the caudal peduncle 2.5 in its length; caudal narrow, emargi-
nate, a little more than five in the length; origin of dorsal midway between the tip
of the caudal and the occiput, over the tip of the ventrals, its distance from the
caudal 1.75 in its distance from the snout.

A faint lateral band and obscure spots or marblings.

The members of the genus Pygidiuvin reach their largest size and greatest
cconomic mmportance in Peru. The Carnegie Museum has no specimens from this
region, cxcept . oroywe Nigenmann & Eigenmann.  To the key below should be
added P. fuscwm Neyen, the type of the genus.

Key 70 1mHE Srecies or Pyaioiun rroast PEru AND WESTERN BOLIvVIA.
a. Pectoral ray prolonged.

b. Dorsal entirely in front of the anal.

¢. Caudal truncate or rounded,
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d. Uniform brown, darkest on the back; head flat above; width of head less than its length;
barbels searcely extending beyond the eyves, which are in the middle of the head; a
broad hand of villiform teeth in each jaw; first pectoral ray but slightly prolonged;
origin of dorsal equidistant from tip of eaudal and nares, over posterior edge of base of
ventrals; last ray of the dorsal over the origin of the anal; eaudal rounded, distance
between anal and caudal 4.5 in the length; ventrals nearer tip of snout than to tip of
caudal; head 5; depth 5.66; D.10; A.9...... ... ... 12. eigenmanni (Boulenger).

dd. Head and body with dark spots; a dark lateral stripe; head as broad as long; barbels
equad to eight-tenths the length of the head; snout stightly shorter than the postor-
bital part of the head; outer pectoral ray as long as the head, longest branched ray
three-quarters as long; origin of dorsal in advance of the vent, its distance from the
base of the caudal one and one-half times in its distanee from the snout; origin of anal
shightly behind the last dorsal ray; caudal trunecate; distance between anal and
caudal 4.5 in the length; head 6.25; D. with six; A. with four branched rays.

13. vittatum (Regan).
cc. Caudal emarginate.
e. Back and sides profusely spotted; head longer than broad; harbels not quite reaching gill-
openings; origin of ventrals equidistant between tip of snout and tip of caudal;
head 5.2-5.66; D, 12; A. 9 or 10.

f. Sides, back, dorsal, and candal with large spots; spots as large as, or larger than, the-
eye, smallest on the head; origin of dorsal equidistant from tip of eaudal and
anterior margin of eye; distanee between anal and eaudal five or six times in the
length............. % 66 5 o o S I4. dispar Tschudi.

Jf. Spots muen smaller than the eye; origin of dorsal equicistant from tip of caudal and
a point between oceiput and anterior margin of the eye; distance between anal
and caudal 6-6.5 in the length.. . ... 15. punctulatum (Cuvier & Valenciennes).

ee. Back and sides unspotted; maxillary barbel reaching past origin of peetoral; origin of
dorsal varying with age; origin of ventrals a little nearer snout than to tip of caudal;
distance between anal and caudal five times in the length; head 4.66-5.5; eye minute,
in adult a little behind the middle of the head; teeth conie.?

16. taczanowskii (Steindachner).
bb. Dorsal in part over the anal.

g. Accessory caudal rays conspicuous; candal rounded; outer row of teeth narrow ineisors;
maxillary barbel reaching edge of pre-operele; origin of dorsal equidistant from tip of
caudal and a point between oceiput and posterior nares; distance between candal and
anal 4.4—4.5in the length; head 4.5-5.5; D. 13; A. 11.

17. rivulatum (Cuvier & Valenciennes).
gg. As under g, but “differing in i1ts large, dark blotches.” ... ... ... ... 18. poeyanum (Cope).

ggg. Accessory caudal rays not evident; caudal emarginate; teetl eonie; hiead 4.66; depth 7;

D.S; A.6; eye in middle of the head; head longer than wide; nasal barbels reaching
posterior margin of the eye; maxillary barbel to the gill-opening; distance between dorsal
and caudal about 2 in 1ts distance from the snout; distance between anal and caudal 5.5.

19. barbouri Figenmann.

gggg. Accessory caudal rays not conspicuous, the caudal truncate; teeth conic; head 4.85; depth

20 The male of dispar as figured by Tsehudi agrees with this.
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6; D.9; A.7; eye in middle of the head; head a little longer than wide; nasal barbels
reaching lateral end of head, maxillary barbel a little beyond origin of pectoral.
20. fassli Steindachner.
aa. Pectoral ray not prolonged; end of dorsal about over the middle of the anal; caudal rounded; head as
long as wide; sides and back with irregular spots.
k. Eye moderate; origin of the dorsal over or in front of the vent, equidistant from eye and tip of
caudal or nearer the latter; head 5.75-6; D. 12; A, 10.............. 21. oroya Ligenmanmn.
Ih. Eyes very minute; origin of the dorsal in front of the vent, nearer the eye than the tip of the
caudal; head 5; D. §; A. 6 or 7 not counting the hidden rays; a dark lateral line.

22. quechuorum Steindachner.
11. Pygidium fuscum Meyen.
Pygidium fuseum MreyEN, Reise, I, 1835, p. 475; Wiegmann’s Arch., 1835, II, p.

269; ErcenMany & Eigenmany, Oceasional Papers Cal. Acad. Sei., I, 1890,

p. 325; Proc. U. S. Nat. Mus., XIV, 1891, p. 36; Ercgensmann, Reports Prince-

ton Univ. Exped. Patagonia, 111, 1910, p. 399.

Habitat.—Peru.

Very little is known about this species. It was imperfeetly deseribed by Meyen.
Fortunately the type which was found dead in some stream in Peru, is in the Berlin
Muscum (fide Tschudi, Fauna Peruana, Ichthyologic, 1845, p. 21). Tschudi
tells us that fuscwm is specifically distinet from his own speeies dispar.  This and
the original deseription is all we know about the species.

12. Pygidium eigenmanni (Boulenger).

Pygidium knerii EraExmany & Eigennann (non Steindachner), Oceasional Papers
Cal. Acad. Set., I, 1890, p. 335 (Cumbaca).

Trichomycterus eigenmanni BoUuLENGER, Boll. Mus. Zool. Anat. Comp. Univ.
Torino, XIII, Dec. 2, 1898, substituted for P. knerti Eigenmann & Eigenmann,
non Steindachner.

Pygidium cigenmanni E1GENMANN, Reports Princeton Untv. Exped. Patagonia,
I1I, 1910, p. 400.

Habitat.—Cumbaca. Location on map not known.

Boulenger based his eigenmanni on the deseription of P. knerii Eigenmann &
Eigenmann, which, according to Boulenger, was based on a speeimen distinet from
knerii. The species is known from the deseription of a specimen 110 mm. long from
Cumbaca, collected by the Thayer Expedition and now at Cambridge, Mass.

Head 5; depth 5.66; D. 10; A. 9. Elongate, compressed; head greatly de-
pressed, flat above, the eyes entirely superior; width of the head less than its length.
Barbels scarcely extending heyond the eyes, which are equidistant from tip of snout
and end of opercle. A broad hand of villiform tecth in each jaw. Pectoral rounded,
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the first ray slightly prolonged. Origin of dorsal above posterior edge of base of
ventrals, equidistant from tip of caudal and nares, the last ray over origin of anal.
Caudal rounded, its distance from the anal 4.5 in the length.  Ventrals nearer tip
of snout than tip of caudal. Uniform brown, darkest on the back.

13. Pygidium vittatum (Regan).
Trichomycterus vittatus ReEcan, Ann. & Mag. Nat. Hist. (7), XII, 1903, p. 623 (Col-
lected by Ockenden).
Pygidium vittatum FiceENMANN, Reports Princeton Univ. Exped. Patagonia, 111,

1910, p. 400.

Habitat.—Marcapata Valley, castern Peru.

Known from the types, 78 mm. long, in the British Muscum.

Head 6.25; D. 6 (branched); A. 4 (branched); head as broad as long; diameter
of eye 2.33 times in the interocular width, which is 3.5 in the length of the head.
Snout slightly shorter than the postorbital part of head. Barbels equal to eight-
tenths the length of head. Dorsal originating in advance of the anal opening, the
the distance from its point of origin to the caudal one and one-half times in the
distance from the former to the tip of the snout. Anal originating slightly behind
the vertical from the last dorsal ray, the distance from the base of its last ray to
the caudal four and onc-half times in the total length. Longest branched ray of
pectoral three-fourths the length of the simple outer ray, which is as long as the
head. Ventrals extending six-tenths of the distance from their base to the origin
of the anal. Caudal truncate. Head and body with dark spots; a dark longi-
tudinal stripe along the middle of the side.

14. Pygidium dispar Tschudi. (Plate XLV, fig. 5.)

Pygidium dispar Tscuupi (partim), Faun. Peruana, Ichthyol., 1845, p. 22, pl. 3,
upper figure. (Eastern stope of the Peruvian Andes at an altitude of 14,000
ft.); KicENMANN & EIGENMANN,. Proc. Cal. Acad. Sei. (2), II, 1889, p. 52
(Callao); Occasional Papers Cal. Acad. Sei., 1, 1890, p. 335 (Callao); Proc.
U. S. Nat. Mus., XIV, 1891, p. 36; Pecllegrin, Bull. Soc. Zodl., Paris,
NXIX, 1904, p. 91; Starxs, Proe. U. S. Nat. Mus., XXX, 1906, p. 770 (Eteri,
Peru); Poissons des Lacs des Haut Plateaux de UAmer. Sud, 1907, p. 17 (Lake
Titicaca); EtcENManN, Reports Princeton Univ. Exped. Patagonia, ITI, 1910,
p. 400. :

Habitat.—High Andes of eastern and western Peru, down to Callao and Eteri.
The P. dispar recorded by Ribeiro from the Rio Iporanga of southeastern
Brazil is a different species.  Tschudi says the species is abundant in the highland



300 MEMOIRS OF THE CARNEGIE MUSEUM.

‘ between the two chaimns of the Cordilleras, but on the castern slope only. It is

quite possible that Tschudi had two speeies and that the unspotted male he figured
18 the taczanowskii of Steindachner. The specimens recorded by Pellegrin are
probably P. rivulatum.

Head 5.2; D.12; A. 9. Elongate, compressed, the depth everywhere less than
the length of the head.  Head longer than wide by more than a diameter of the eye.
Eye moderate, four times in the interocular, equidistant from tip of snout and end of
operele.  None of the barbels reaching quite to the gill-opening.  Gill-openings
continued forward to helow the eve. Pectorals obliquely rounded, the first ray
produced m a filament.  Origin of dorsal equidistant from tip of caudal and anterior
margin of the eve, the whole fin in front of the anal and behind the ventral fins.
Caudal emarginate.  Distance of anal from base of caudal six times in the length.
Origin of ventrals midway between tip of snout and tip of caudal.

Reddish brown; sides, back, dorsal and caudal fins with large dark spots,

those on the head smallest; lower surface plain.

15. Pygidium punctulatum (Cuvier & Valeneiennes).  (Plate XLV, fig. 4.)
Trichomyeterus punctulaius Cvyvier & Varenciennes, Hist. Nat. Poiss., XVIII,
1846, p. 488 (Lima); Liitken, Velhas Flodens Fiske, 1875, p. 137 (Callao).
Pygidium dispar punctulatum Ficenmany & IiGenmany, Proe. Cal. Acad. Sei.

(2), 11, 1889, p. 52 (Rio Remae, near Lima); Oceasional Papers Cal. Acad.
Seis, 1, 1890, p. 336 (Rio Remae, largest 18O mm.); Proe. U. S. Nat. Mus,,
X1V, 1890, p. 36.
Pygidien punctulatum Srarks, Proe. U. S. Nat. Mus., XXX, 1906, p. 771 (Callao) ;
Ficenmann, Reports Prineeton Univ. IExped. Patagonia, 11, 1910, p. 400.
Trichomycterus punctatus Cuvier & VALENCIENNES, L ¢., pl. 552,
ITabitat.— Rio Remae, Peru.
4234, 1. U. M., one, 145 mm., a female with empty ovary. Callao.
I'rom the Harvard colleetions.
[ead 5.33-5.66; D. 12; A. 10.
Teeth conie, in about five series in the middle of the jaws.
Origin of dorsal equidistant from tip of caudal and somewhere between oceiput
and anterior margin of eye; distance of anal from base of caudal 6-6.5 in the length.

16. Pygidium taczanowskii (Steindachner). (Plate XLVI, figs. 5-8.)
?Pygidivan dispar Tscunupr (in part), I'auna Peruana Ichthyol., p. 22, pl. 3 (lower
figure).
Trichomyclerus taczanoweskic STEINDACUNER, Flussf. Stdam., 1V, 1882, p. 22, pl.
1V, figs. 1-10 (Rio de Huambo; Rio de Tortora).
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Pygidium taczanowskii ¥agenmany & ITraenamany, Proe. Cal. Acad. Sei. (2),
IT, 1889, p. 52; Occasional Papers Cal. Acad. Sei., I, 1890, p. 338; Proe. U. .
Nat. Mus., XIV, p. 37; Eicenmann, Reports Prineeton Univ. Exped. Patagonia,
111, 1910, p. 400.

Habitat.—North and central Peru, between the Andes.

Head in specimens 110-113 mnr. 5-5.5; in a speeimen 390 mm. 4.75; D. 9-10;
A.7; P.9; width of head 1.2 in its length, snout 2-2.33; interorbital 3-3.33, nasal
barbels 1-1.25 in the head, in small speeimens, 1.4 in larger specimens, maxillary
barbels 1.21-1.25, lower barbels 1.6-2; width of mouth two times in the length of
the head; anterior margin of eye slightly in front of the middle of the head m smaller
individuals, in the middle m the larger; teeth brush-like; opereular and interoper-
enlar spines numerous, in several series, mostly concealed; origin of dorsal varable,
moving hack with age, in a speeimen 110 mm. its origin much nearer gill-opening
than to caudal; in speeimens 390 mm. 1.22 nearer middle eaudal rays than tip of
operele; origin of ventrals in specimens up to 210 mm. almost dircetly under the
origh of the dorsal, in a speeimen 390 mm. half the length of the head farther
forward; the origin of the anal in front of the end of the dorsal in small speeimens,
under it i the speeimen 390 mm. long; first peetoral ray prolonged, its length 1-1.37
in the length of the head.  Without spots, bands, or stripes.

17. Pygidium rivulatum (Cuvier & Valenciennes).  (Plate XLV, figs. 2, 3.)

Trichomycterus rivulatus Cuvier & Vavrenciennes, Hist. Nat. Poiss., XVIII,
1846, p. 495 (Guasacona); GuNTuer, Cat. Fishes Brit. Mus., V, 1864; C'orE,
Proc. Amer. Philos. Soe., XVII, 1877, p. 46 (Lake Titicaca); PELLEGRIN,
Bull. Soe. Zool. Paris, XXIN, 1904, p. 91; Poissons des lLacs des Hauts
Plateaux, de 'Am. Sud., 1907, p. 17 (Rio de Pazna, lac Poopo).

Pygidium rivulatum FicenmMany & IiceNnmann, Proe. Cal. Acad. Sei. (2), 1, 1889,
p. 51 (Cuzco; Moho and Puno, Lake Titicaca); Ocecasional Papers Cal. Acad.
Sei., 1, 1890, p. 330, Proc. U. S. N. Mus., NIV, 1891, p. 36; Starks, Proe. U. S.
N. Mus., XXX, 1907, p. 771 (Lake Titicaca); KicEnmann, Reports Prinecton
Univ. Exped. Patagonia, IT1, 1910, p. 399.

?Trichomycterus ince Cuvier & VALENCIENNES, L. ¢., 496 (Rio Guatanai at Cuzco).

Trichomyeterus gracilts Cuvier & VALENCIENNES, [. c., 497 (Rio Azangaro near
Guasacona; Rio Guatanai near Cuzeo; Rio” Pontezualo near Coroico; Lake
Compueila near Cuzeo); Copg, Proc. Amer. Philos. Soc. XVII, 681, 1877
(Tinta).

Trichomyeterus barbatula Cuvier & VALENCIENNES, [ c., 498 (Guasacona; Rio
Pontezualo near Coroico).
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Trichomyeterus pentlandi CASTELNAU, Anim. Nouv. Am. Sud., 49, pl. XX1V, fig. 1,
1855 (Lake communicating with the Ucayvale).

Trichomyecterns pictus CASTELNAU, Anim. Nouv. Am. Sud., 59, pl. XX1IV, fig. 2,
1855 (Lake Titicaca).

Trichomycterus dispar GUNTHER (partim), Cat. Fishes Brit. Mus., V, 273, 1864
(Lake Titicaca; Rio de Pontezualo; Andes de la Paz; Guasacona; Rio de Azan-
earo); Garman, Bull. Mus. Comp. Zool. 111, 275, 1875 (Lake Titicaca).
?PELLEGRIN, Bull. Soc. Zool. Paris, XXIX| 1904, p. 91; Poissons des Laes des
Hauts Plateaux de 'Am. des Sud., 1907, p. 7 (Lake Titicaca).

Trichomycterus pardus Copg, Proc. Acad. Nat. Sci., Phila., 1874, p. 132,
Habitat.—High Andes of Peru, about C'uzco, Titicaca, Jequetepeque, ete.
13833, I. U. M., one, 93 mm. Tirapata, castern Peru. 13000 ft. I‘rom Rosen-

berg.

13750, 1. U. M., one, 145 mm.  Ollantaytambo. K. Heller.

Teeth in about five series in the middle of the jaws, those of the outer series
narrow inecisors, those of the imnermost row conie.

Head 4.5-5.5; depth 3.75-6.5; D. 13; A. 11.  Tail compressed, head depressed,
about as wide as long; eve equidistant from tip of snout and end of operele.  Nasal
barbels reaching to the posterior margin of the eye, longer in the young. Upper
maxillary barbel about to edge of pre-opercle.  Mouth wide, more than one-third
the length of the head. Pectoral rounded, the first ray prolonged in a short fila-
ment, except in the very young. Origin of dorsal equidistant from tip of caudal
and a point between oceiput and posterior nares, its posterior portion always over
the anterior half of the anal. Aeceessory rays of the caudal very numerous, their
division from the true caudal rays marked. Caudal always rounded, 1ts distance
from the anal 4.5-4.4 in the length.  Color of largest specimens dark reddish brown,
sides with fine white or silvery spots and vermiculations. Speeimens from 100-
200 mm. greatly variable, grayish or dark brown, with darker markings; sometimes
the ground color predominating, sometimes only forming reticulations between the
dark markings; young with an interrupted dark band along the sides.

18. Pygidium poeyanum (Cope).
Trichomyecterus rivulatus Core (non Cuvier & Valenciennes), Proe. Acad. Nat. Sei.
Phila., 1874, p. 132 (Arequipa).
Trichomycterus poeyanus Copre, Proc. Am. Philos. Soc., 1877, p. 47.
Pygidium poeyanum EixcenMany & Ercenyany, Proe. Cal. Acad. Sei. (2), II, 1889,
p. 50; Oceasional Papers ("al. Acad. Sei., I, 1890, p. 326; Proc. U. 5. Nat. Mus.,
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XIV, 1891, p. 36; Eicexmann, Reports Princeton Univ. Exped. Patagonia,

I11, 1910, p. 399; FowLer, Proc. Acad. Nat. Sci. Phila., 1915, p. 229 (note on

type).

Habitat.—Arequipa.

This speeies named by Cope without any sort of deseription is said by Fowler
to be “close to rivulatum, differing in its large dark blotehes.”

19. Pygidium barbouri Figenmanmn.

Pygidium barbouri Eicenvany, Reports Princeton Univ. Exped. Patagonia, 111,
1910, p. 400; Ann. Carnegie Mus., VII, 1911, p. 214, pl. XXXIL
Habitat.—DBent River, eastern Bolivia.

12566 1. U. M., 37 mm. and 2465a-b, C. M., two, cotypes. Rio Beni, tropical
castern Bolivia. Obtained by Mr. Thomas Barbour at La Paz, Bolivia, from
the Bent River.

This species has conical teeth.

Fic. 9. Pygidium barbouri Eigenmann. After Eigenmann, Aunaly Carnegie Museum, VII,
pl. XXXII.

Head 4.66; depth 7; D. 8; A. 6; eve 3 in snout, 7 in head, 2.5 in space between
the eyes. Width of head equals its length behind the posterior nares, the body
tapering to the caudal; nasal barbels reaching to posterior margiu of the eye, the
longer maxillary barbel scarcely to the gill-opening when laid straight back. Teeth
minute, in bands. First pectoral ray prolonged, not as long as the head; dorsal
subtruneate, none of its rays prolonged; distance of origin of dorsal from caudal 2.6
in the length; origin of anal from base of middle caudal rays 3.75 in the length;
caudal emarginate; accessory rays not evident; ventrals not reaching the short,
scarcely rounded anal. A dark median band from the gill-opening to the tip of the
middle caudal rays, a light stripe above it; the back chocolate.

20. Pygidium fassli Steindachner.
Pygidium fassli STEINDACHNER, Anz. IX. Akad. Wiss. Wien, 1915, No. XVII, p. 200
(Rio Songo, Provinee North Yungas, Bolivia).
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Head 8.77; depth 6; D. 9; AL 7; P.9; teeth pointed, in several irregular series;
head a little longer than broad; eye in middle of head; nasal barbels reaching about
to lateral end of head, maxillary barbels a little beyond origin of pectoral.  First
peetoral ray: moderately elongate; caudal truncate; origin of anal behind the vertical
from the middle of the dorsal, half a head nearer to base of middle caudal rays than
to the lateral margin of the head; snout rounded. Body velvety with minute
tuberceles.  Upper part of head, back, and sides ight chocolate with darker spots in
tolerably regular rows; a dark lateral band, the spots above it larger than the others,
those of the uppermost rows sometimes confluent.  Fins unspotted.

21. Pygidium oroyae Iigenmann & Eigenmann,

Pygidium oroye Facenmany & Ficenmany, Proc. Cal. Acad. Sei. (2), 11, 1889,
p. 51; Occasional Papers Cal. Acad. Ser., 1, 1890, p. 334 (Pochachara, Oroyo
River); Proe. U. 8. Nat. Mus., XIV, 1891, p. 36; icunymann, Reports Prince-
ton Univ. Exped. Patagoma, III, 1910, p. 399; EveErmanN & RADCLIFFE,
Bull. 95, U. 8. Nat. Mus., 1917, p. 35, pl. IV, fig. 2 (Oroyo).

Habitat.—Rios Oroyo and Perené, central Peru.

5792, €. M., eighteen, 24-90 mm. Spring supplving water to Tarma, Peru.

Lola Vanece.

Fra. 10, Pygidiwm oroyxe Igenmann & Eigenmann.,  After Evermann & Radeliffe.

Head 5.75-6; depth 5.75 S; D.12; A 10-11; P. 10.  Tlead about as long as
wide; none of the barbels reaching the gill-opening; teeth all pointed; gill-membrance
narrowly joined to the isthmus, with a narrow, free margin.  Pectoral shorter than
head, fan-shaped, the first ray not prolonged. Dorsal inserted over or shightly
behind the vent, its last ray over or behind the middle of the anal, its origin equi-
distant from anterior margin of eye or occiput and tip of caudal, its distance from
the base of the eaudal 1.5 in its distance from the snout.  Caudal broadly rounded,
its distanee from the anal 4475 in the length.  Ventrals extending to or beyond
the anus, their origin about midway between tip of snout and tip of caudal or nearer
the former.  Chocolate brown; sides, back and unpaired {ins with irregular groups
of dark points; traces ol a dark lateral line in the young.
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22. Pygidium quechuorum Steindachner.

Pygidium quechworum STEINDACHNER, Anz. Ak. Wiss. Wien, 1900, p. 207 (Arequipa)
Denkseh. Ak, Wiss. Wien, LXXII, 1902, p. 137 (49 of scparate), pl. 1V, fig.
3-3¢ (Rio Chile, Arequipa); Eicexmany, Reports Princeton Univ. Exped.
Patagonia, 111, 1910, p. 400.

Habitat.—Rio Chile at Arcquipa, Peru.

Fra. 11, Pygidium quechuorum Steindachuer.  Alter Steiudachner.

Kuown from the types, five specimens, 51 -64 mm. long, in the Vienna Museun.

Head about 5; depth 5.66-5.75 in total length; eyes very minute; interorbital 3
in the head, snout 3; width of head equals length of head or only very little less;
first peetoral ray not prolonged, the fin 1.5 in the head; maxillary barbel to some
part of the interorbital spines; origin of ventrals almost exaetly in the middle;
origin of dorsal about equidistant from hase of caudal and pectoral; origin of anal
behind the dorsal; caudal rounded or subtruncate; upper parts marbled; a narrow,
diffuse lateral band, which is sometimes faintly interrupted.

Kgy To THE SPECIES OF PyGIpiuMm FrROM VENEZUELA, CoLoMBIA, PPaNamas, anp Ecuapor.
a. Teeth) incisors, apparently conie in the very young.

b. Last dorsal ray over the last anal vay; distance hetween last anal ray and base of middle caudal
ray about 2.28 in its distance from the suout; distance between last anal ray and base of middle
caudal rays five and one-half in the length; obscure spots about as large as the eye evenly dis-
tributed over back and sides, no lateral band .. ... ... .o oL 23. laticeps (Kncr)

bb. Last dorsal ray over the anal.
¢. Sides with a lateral band or nearly confluent series of spots.

d. Maxillary barbel extending beyond base of last pectoral ray; origin of ventrals equidis-
tant between caudal and some part of the opereular spines; distance between anal
and caudal four and one-half to four and three-fourths in the length; distance between
origin of dorsul and base of caudal about two in its distance [rom the snout; @ narrow
lateral band, a variable number of small spots. ... ... 24, stellatum Eigenmann,

dd. Maxillary barbel extending little beyond origin of the peetoral or shorter; a dark band or
series of spots below and another above the median band.

e. Origin of ventrals equidistant from eaudal and middle of pectoral; distance between

anal and eaudal five in the length; distance between orvigin of dorsal and esudal

a little more than two in its distance from the snout . . . .25, chapmani Eigenmanmn.

ce. Origin of ventrals neaver head than caudal; distance between anal and caudal five

to five and one-half in the length; distance between origin of dorsal and caudal

one and four-fifghs to two in its distance from the snout..26. tenium (Kuner).
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ce. Sides with numerous spots, those along the middle Hne not forming a hand; origin of ven-
trals equidistant from caudal and base or middle of the pectorals; distance between the
anal and caudal four and three-tenths to five in the length; distance between origin of the
dorsal and the ecaudal one and three-fourths to one and four-fifths in its distance from
the SNOUb . . L. o e 27. caliense Eigenmann.
cee. Sides plain; maxillary barbel extending beyond the axil; origin of ventrals equidistant from
caudal and pre-operele; distance between anal and caudal five and one-half in the length;
distance between origin of dorsal and caudal two in its distance from the snout; origin of

anal a little in advance of the middle of the dorsal.  Sce also knert.
28. latidens Eigenmann.

aa. Teeth sharp-pointed, conical or recurved conical.®
f. Origin of ventrals nearer to caudal than to tip of pectoral filament, the distance between the ven-
trals and caudal two in the distanee from the snout; distance between origin of dorsal and
caudal two and two-fifths in its distance from the snout. Sides densely covered with small
spots with only vermiculating light lines between them.......... 29. mete Eigenmann.
ff. Origin of ventrals nearer to tip of pectoral filament than to caudal, usually much further forward.
g. Sides plain.
h. Origin of dorsal nearty over origin of the ventrals, nearer the cye than the tip of the
caudal; distance between origin of dorsal and eaudal 1.5 or less in its distance from
the snout, head 4.5-5.33 in the length...... ... .. 30. stramineum Eigenmann.
kh. Origin of dorsal above or a little in advance of the vent, its distance from the caudal
1.8 in its distance from the snout; head six times in the length; caudal subtruncate;
barbels as long as head... ... ... ... ... .. ... .. ... .. 31. unicolor Regan.
hhh. As under h, caudal emarginate, barbels reaching considerably beyond origin of pec-
oral. . e 32. kneri (Steindachner).
hhhh. Origin of dorsal distinetly behind the origin of the ventrals, much nearer the tip of the
caudal than the eye.. ... .. ... ... .. . ... striatum, No. 41, which sce.
gg. Sides irregularly spotted, more rarely a lateral band, the spots along the middle of the sides
rarely in a distinct series; caudal rounded.
i. Maxillary barbels very slender, reaching to the middle of the pectoral rays; eye entirely
in the anterior half of the head; origin of dorsal equidistant from tip of candal and
opercle; sides and hack with moderate-sized dark spots...... 33. meride Regan.
ii. Maxillary barbels not reaching to the middle of the pectoral; eye in middie of the head.
7. Origin of dorsal, on an average, slightly nearer to the caudal than to the eye; dorsal
inclusive of the rudimentary rays most frequently 12.5; hicad a little longer than
wide; distance between dorsal and caudal 1.5-1.7 in its distaunce from the snout;
sides and back with numerous large spots, rarely in rows, the spots largest in the
larger SPECIMENS. . .. ..ottt 34. bogotense Eigenmann.

jj- Origin of dorsal nearly equidistant from tip of caudal and snout; D. 11.5 or 12.5;
head as wide as long; distance between dorsal and ecaudal 1.4-1.52 in 1ts distance
from the snout; sides and buck in the largest with numerous irregularly arranged
spots about the size of the eye, the spots larger and less numerous in the young,.
Sometimes nearly plain, sometimes with a lateral stripe.

- 35. nigromaculatum (Boulenger).

ggg. Sides with distinet longitudinal bands or rows of spots; caudal emarginate, truncate, or

truncate-rounded.

2 Not examined in unicolor, knert, and retropinne.
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k. Caudal emarginate; origin of dorsal equidistant [roun tip of caudal and operele vr pre-
operele, its distanee from the caudal 1.5 ENin its diztance from the snout; head five in
the length; sides and back with numerous dark spots, those along the middle of the
sides forming a distinet row, sometimes confluent atong the anterior half of the body.

36. banneaui Pigemmann.
k. Caudal truncate or rounded.

L. Dorsal, anal, and eaudal truueate; origin of dorsal equidistant from tip of eaudal and
pre-operele, its distance from the base of the middle caudal rays 1.6 in its distance
from the snout; sides with a faint broad band, oversown like the back with spots
about the size of the eye.. ... . ... ... ... 37. spilosoma Regan.

II. Dorsal and anal rounded.

m. Lateral band above the middle; maxillary barbels extending to the axil.

n. Caudal truncate-rounded; origin of dorsal equidistant from tip of caudal
and eve or nasal barhel, its diztanee from the eaudal about [.4in its dis-
tance from the snout; the lateral hand or row of spots above the middle,
from the upper part of the gill-opening to above the middle of the caudal.

38. dorsostriatum Eigeninann.
nn. Barbels very short, about reaching the eye; origin of dorsal equidistant
from tip of eaudal and operele, a faint lateral hand, zides reticulated,
first pectoral ray not prolonged.. .. .. 39. venulosum Steindachuoer.
mm. Lateral band, if present, in the middle of the sides.

0. Origin of dorsal equidiztant from tip of eaudal and nasal barbel, its
distance from the base of the middle caudal rays about 1.4 in its
distance from the snout; a lateral band inereasing in width to the
caudal; middorsal area dark, a dark stripe hetween the lateral stripe
and the dorsal stripe in front of the dorsal.

40. latistriatum Iigenmann.

0. Origin of dorsal equidistant from tip of caudal and a point between the

middie of the pectoral and the pre-operele, its distance from the
middle caudal rays 1.8-2 in its distance from the snout.

p. Maxillary barbel reaching a little heyond the axil or shorter; color
very variable, plain, or with one to three lateral stripes; origin of
the dorsal typically equidistant from tip of caudal and middle of
pectoral rays....... oL 11. striatum Meek & Hildebrand.

pp. Maxillary barbel reaching to near the end of the lower pectoral ray,
longer than the head; origin of dorsal equidistant from tip of caudal

and opereular spines... ..o 42, regani liigenmant.

ovo. Distance hetween origin of dorsal and eaudal 2.2-2.4 in its distance from
the snout; head as broad as long; eye in the middle of the head; distance
between base of last anal ray and the caudal 5.4 in the length.  An
indistinet darker stripe along the middle of the side and traces of zome

darkerspots........ . ... .o 13. retropinne (Regan).

23. Pygidium laticeps (IKner).
Trichomycterus laticeps Kner, Sb. Acad. Wiss. Mimchen, 1863, p. 228; KNER &
SrrINDACHNER, Abhandl, K. Bayer. Akad. Wiss., 1I. (1, Vol. X, Part I, 1864,
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p. 54 (western slope of Andes of Leuador); Gintner, Cat. Fishes Brit. Mus.,
V, 1864, p. 274.

Pygidium laticeps E1GENMANN & KiGENMANN, Proc. Cal. Acad. Set., IT, 1889, p. 51;
Oceasional Papers Cal. Aead. Sei., I, 1890, p. 334; Proe. U. S. Nat. Mus., X1V,
1891, p. 36; Eicexmann, Reports Princeton Univ. Exped. Patagonia, ITI,
1910, p. 399.

Habitat—Western slope of the Andes of Eeuador.

13811, 1. U. M., one, 79 mm. Below Paramba, Prov. Imbabura, Eeuador. 2600
feet. Henn.

13812, 1. U. M., 7094a—d, C'. M., seventy-one, largest 89 mm. Mindo. Henn.
Head 5-5.2; D. 10.5; A. 8.5; P. 7.

G. 12, Pygidium laticeps (Kner & Steindachner).  After Kner & Steindachner.

The barbels in the specimens average a little longer than in the speeimens of
P. teenium from Llanos. Distance between last anal ray and base of middle caudal
ray about 5.5 in the length; distance between origin of dorsal and base of middle
caudal rays on an average 2.28 in its distance from the snout; the last dorsal ray over
the last anal ray, the two fins coterminous. ’

Teeth: Inecisors in two sertes in cach jaw.

Dark brown, with obseure spots, about the size of the eye, evenly distributed
over the sides and back.  No trace of a lateral band 1 any of the specimens.

In the very small the last anal ray is a little back of the vertical from the last
dorsal ray, and the color is uniform.

24. Pygidium stellatum Eigenmann. (Plate XLVII, fig. 1.)
7097, C. N, type, 7S mm. Quebrada Sarjento.  Gonzales.
7098a—c, C. M.; 13814, 1. U. M., paratypes, 65-85 mm. Quecbrada Sarjento.
Gonzales.
7096a-c, C'. M.; 13815,1. U. N, five, 45-86 mm. Quehrada Guamal.  Gonzales.
7099a-b, C'. N.; 13816, 1. U. M., five, 37-55 mm. Quebrada Guadual. Tonzales.
7100a—1, C. N.; 13817, T. U. M., seventeen, largest 50 mm.  Rio Guaduas.  Gon-
zales.
13807, 1. U. M., three, 31-50 mm.  Quchrada Cristalina, 28 kilom. above Puerto
Berrio, 1000 ft. K. B. Williamson.
Iead 5.5-6; D. 10.5; A. 7.5; P. 7; eye in middle of the head, or very slightly in
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front of the middle; interocular three times in the head; teeth broad incisors, in two
scries.

Nasal barbels extending to the tip of the opercular spines or a little further,
maxillary barbels usually beyond base of last pectoral rays; pectoral narrow, the
filament longer than the head; origin of ventrals equidistant from base of middle
caudal rays and some part of the opercular spines, the tips of the ventrals reaching
vent; origin of anal under anterior half of the dorsal, the distanee between the base
of the last anal ray and the base of the middle caudal rays 4.5-5 in the length;
caudal rounded, 5 to 6.5 in the length; origin of dorsal about equidistant from tip
of caudal and operele, its distance from the base of the middle caudal rays about two
times in its distance from the snout.

A narrow, dark lateral stripe, a variable number of dark spots, smaller than
the eye, above the band and below it on the tail.

The speeimens from Cristalina have the lateral band very broad, the maxillary
barbels reaching to the middle of the pectoral.

25. Pygidium chapmani Eigenmann. (Plate XLVII, figs. 2, 3.)
Pygidium chapmani ErGENMany, Indiana University Studies, No. 16, dated Sept.,
issucd Dee. 23, 1912, p. 18.  (Boquia.)
4817, C. M., type, 106 mm.; paratypes, 4818«7, C. M.; 12678, I. U. M., Boquia.

Kigenmann.
7091a-b, C'. M.; 13805, 1. U. M., 4, 78-118 mm.  Rio Dagua at Caldas. Kigen-
' mann :

Habitat —Upper Cauca Valley.

Head 5-5.75; D. 10.5; A. 7-8.5; P. 7; interocular 3.5 in the head; eye in middle
of the head; width of head equal to its length in the young, narrower in the adult.
Tecth in 75 mm. speeimens long and very narrow chiscls, in smaller specimens less |
distinetly chisel-shaped, in 65 mm. speeimens long and smaller, conical.

Nasal barbels extending to base or near tip of opercular spines; maxillary barbel
just beyond origin of peetorals.

-

I. No. 4817. Boquia.

Fra. 13, Pygidium chapmani Eigenmann, Type, 106 mm., C.
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Pectoral narrow, the outer ray about equal to the head in length; origin of the
ventrals about equidistant from hase of caudal and middle of peetorals, the tips
at or slightly bevond anus; origin of anal below middle or posterior part of the
dorsal, the distance between the base of its last ray and the middle caudal rays
five and one-third in the length; caudal distinetly rounded, about six and one-half
in the length; origin of dorsal over tip or middle of the ventrals, its distance from
the base of the middle caudal rays about two in its distance from the snout.

Smallest specimens with a black lateral band, a series of spots above and below
it in the older, the band breaking up into a series of spots in speeimens over sixty
millimeters long.  The oldest specimens dark with obscure darker spots and mot-
thngs.

26. Pygidium teenium (Kuer).
Trichomyeterus tenia Kner, Sh. Akad. Wiss. Minchen, 1863, p. 228; Kner &

STEINDACHNER, Abhandl. k. Bayer. Akad. Wiss., 11. CL, vol. X, part 1, 1864,

p. 52 (western slope of Andes of Leunador); GUNnrner, Cat. Fishes Brit. Mus.,

V, 1864, p. 274
Pygidium tenia EiGENMany & EicEnMany, Proc. Cal. Acad. Sci. (2), II, 1889,

p. 51; Occasional Papers Cal. Acad. Sci., T, 1890, p. 334; Proc. U. 5. Nat.

Mus., X1V, 1891, p. 36; Kicenmann, Reports Princoton Univ. Exped. Pata-

gonia, 111, 1910, p. 399.

[abitat.—Western slope of the Andes of Ecuador and southern Colombia.
13813 1. U. M., 7095a-d, C'. M., forty-two, 31 111 mm. Los Llanos, southern

Colombia. Mareh 8, 1913, Arthur Henn.

Fra. 14, Pygidium teniwm (Kner).  After Kner & Steindachner.

Head 5.2-5.6; D. 9.5 0r 10.5; A. 8.5; P. 7; eye in the middle of the head, mter-
orbital three in the length of the head.

Nasal barbel reaching to the operceular spines, the maxillary barbels to the
pectoral; outer pectoral ray with its filament a little shorter than the head, the rays
about equal to the head without the snout; ventrals reaching the vent, their origin
equidistant between base of middle eaudal rays and opercular spines; origin of
anal under anterior half of the dorsal, the distance between the base of its last ray
and the middle caudal rays about five in the length; caudal rounded, five and five-
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tenths to six and five-tenths in the length; origin of dorsal over tips of ventrals, its
distanee from the base of the middle caudal rays one and cight-tenths to two in its
distance from the snout.

Teeth in the largest speeimen narrow chisels, three rows in the premaxillary and
the middle of the mandible.  In the young the teeth are more nearly conical.

C'olor variable; a dark hand from the operele to the middle eaudal rays, some-
times in part, or as a whole, replaced by a series of large spots; an wregular series
of irregular spots half way between the lateral band and the ventrals and anal, this
series more rarcly replaced by a band; a band or a series of spots hetween the lateral
band and the mid-dorsal line ; a mid-dorsal band; small spots sometimes interspersed

among the larger ones.

27. Pygidium caliense Figenmann.*
Pygidium calicnse Eicenmann, Indiana University Studies, No. 16, p. 18, dated
Sept., 1912 issued Dee., 1912,
4819, C. M., type, 53 mm.  Cali. . H. Eigenmann.
Head 4.88-5.75; D. 10.5 or 11.5; A. 9.5 or 10.5; P. 7; eve about in middle of
the head interocular 3.5+ in the length of the head.

& 8
S B o

AL

Fra. 15, Pygidium caliense Eigenmann.  Type, 4819, Caru. Mus., 53 mm. Cali.

Nasal barbels extending to base or end of opercular spmes, very lhittle shorter
in the type; maxillary barbel extending to the end of the opercular spines or heyvond
the origin of the peetorals; peetoral rays about equal to the length of the eye and
the post-orbital part of the head, the filament extending for more than half the
lengtlh of the fin beyond the tip of the divided rays on one side in the largest speci-
men, nearly as long as the head, shorter in other speetinens; origin of the ventrals
cquidistant from base of middle caudal rays and base or middle of the pectoral
rays, reaching just heyvond the vent; origin of the anal about under the middle of
the dorsal, the distance between the base of its last ray and the base of the middle
caudal ray four and one-third to five in the length; eaudal rounded, five and one-
half to six and one-half in the length; aceessory rays large, numerous; origin of dorsal

2 The head 1n the figure is a little too short.
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over middle of the ventrals, its distance from the middle of the caudal one and
three-fourths to one and cight-tenths in its distance from the snout.

Sides and back in the voung with black spots, the middle ones of the sides
larger and forming a more or less regular series in the young and half-grown; in the
largest speeimen the caudal pedunele and base of the eaudal are profusely covered
with spots smaller than the eyve, the spots larger, less numerous and less conspicuous
forwards.

Tecth round-tipped incisors in the largest, more pointed but distinet inetsors
in the middle-sized speeimens; the teeth of the type narrow, pointed incisors.

28. Pygidium latidens Ercenmann.  (Plate XLVII, fig. 4.)

Pygidium latidens 'aGeENMANN, Proe. Ami. Philos. Soc., LVI, Jan., 1918, p. 693.
13801, 1. U. M., one, 53 mm. Small ereek near the mouth of Rio ("alima, north of

Buenaventura. May 7, 1913. Henn.

Head 5.5; D. 9.5; A. 7.5; P. 7; posterior edge of eye in advanee of the middle of
the head; interocular 3.5 in the head.

Nasal barbel extending heyvond the tips of the opercular spines; maxillary
barbel extending beyond the axil, longer than the head; pectorals broad, as long
as head without snout; pectoral filament equal to the distance from the snout to the
axil; ventrals not nearly reaching anus, their origin equidistant from the base of
the middle caudal rays and the interoperele; origin of anal about under middle of
the dorsal, distance between base of the last ray and the middle caudal rays five
and a half in the length; caudal rounded, about six in the length; aceessory rays
well developed; origin of dorsal over anus, its distance from the middle caudal rays
two in its distance from the snout; gill-membrane free to below the anterior spine
of the interoperele, without a free membrane across isthmus; both jaws with two
serics of thin, chiscl-shaped teeth.

C'olor plain, without spots or stripes.

29. Pygidium metze Figenmann. (Plate XLVII, fig. 5.)

Pygidium mete ExceENnMaNN, Proe. Am. Philos. Soc., 1.VI, Jan., 1918, p. 694.
13770, 1. U. M., one, 78 mm. DBarrigona. March, 1914,  Manuel Gonzales.

Head 6.3 in the length; D. 10.5; A. 9.5, counting the rudimentary rays; P. 6;
width of head nearly equal to its length; eve entirely in the anterior half of the
head, snout 2.75 mn the head, interocular 3.5.  Teeth_contie.

Nasal barbels reaching to tip of opercular spines, maxillary barbel slightly
beyond origin of peetorals; peetorals small, equal to the postorbital portion of the
head, the first ray with its filameut cqual to the head, origin of ventrals much nearer
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base of middle caudal rays than to tip of pectorals, their tips reaching the anal;
origin of anal under fourth dorsal ray (second fully developed ray), the distanece
between the base of its last ray and the base of the middle caudal rays six times in
the length; caudal rounded; origin of dorsal over tip of ventrals, its distance from
the base of the middle caudal rays two and two-fifths times in its distanee from the
snout.

Sides and back densely covered with spots about the size of the eye.

30. Pygidium stramineum Eigenmanu. (Plate XLIX, fig. 1.)

Pygidiwm stramineum E1GENMANN, Proc. Am. Philos. Soc., LVI, Jan., 1918, p. 694.
7101, C. M., type; 13818, 1. U. M., paratype, 46 and 50 mm. Quebrada del

Mango, Santander. Gonzales.
7089q, C. M., paratype, 35 mm. Quebrada del Maradat (?) Santander. Gonzales.
7090a-¢, C. M., 13804, 1. U. M., paratypes, seven, largest 45 mm.  Quebrada da

Densino, Santander.  Gonzales.
7102a-h, C. M.; 13819, 1. U. M., fifteen, largest 60 mm. Quebrada Deocamante,

Santander. Gonzales.
7103a-b, C.. M.; 13826, I. U. M., four, the largest 67 mm. Quebrada de Zuarta,

Santander. Gonzales. _

7104, C. M., one, 41 mm. Quebrada de La Honda, Santander.  Gonzales.

Head 4.5-5.33; D. 10.5; A. 8.5-9.5; P. 9; posterior margin of eye in the middle
of the head; interorbital three in the length of the head; teeth bristle-like, in about
three series.

Nasal barbels reaching base of opercular spines or beyond origin of pectorals,
maxillary barbels to tip of opereular spines or axil; pectoral filament about cqual to
the length of the head, the rays equal to the length of the head without the snout;
origin of ventrals equidistant from the base of the middle eaudal rays and a point
botween the axil and a little in front of the operele (and the tips of the opercular
spines in the type), tips of the ventrals slightly behind the vent; origin of the anal
behind the vertical from the base of the last dorsal ray or under the posterior half
of the dorsal, the distance between the base of the last anal ray and the middle
caudal rays 4.5-5 in the length, aceessory caudal rays very large and numerous;
caudal rounded, six and a half times in the length; origin of dorsal over the origin
of the ventrals, or but slightly behind this point, always nearer the eye than the tip
of the caudal, sometimes equidistant from tip of snout and tip of caudal, its dis-
tance from the base of the middle caudal rays one and a half or less in its distance
from the snout.

Uniform straw-colored in alcohol.
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31. Pygidium unicolor Regan.
Pygidivm unicolor Recan, Ann. & Mag. Nat. TTist. (S), XII, Nov., 1913.  (Con-
doto.)

Habitat.—San Juan hasin,

The following is the original deseription of Regan:

“Depth of body 7 in length, length of head 6. Head as broad as long.  Diam-
eter of eve 12 in length of head or 3 in interocular width; eves well in advance of
middle of head, elose behind nostrils.  Barbels as long as head.  Dorsal 8-9, with
5 or 6 branched rays, rounded; origin above or a httle in advanece of vent, 17 as far
from end of snout as from base of caudal. Anal 7, with 4 hranched rays; origin
below last rays of dorsal.  Pectoral filament 4 to as long as head, branehed rays 3
length of head. Pelvies covering vent. Caundal subtruncate.  Coloration uni-
forn. '

“Two speeimens, 8O and 85 mm. in total length, from the Condoto (Spurrell).”

32. Pygidium kneri (Steindachner).  (Plate NLVI, figs. 1, 2.)
Trichomycterus knerii STEINDACRNER, Iehthyol. Beitr., NXII, 1882, p. 21, pl. V,
figs. 1-1a.

Habitat.— Canelos, Rio Bobonaza; Rio Zamora, castern slope of Ieuador;
Rio Meta, eastern Colombia.

13907, 1. U. M., one, 155 mm. Barrigona, Rio Meta.  Gouzales.

Head 5.7; depth 6.3; D. 10; A. 10 including the rudimentary rays; eye 9 in the
hiead, interocular 3, snout 2.3; eye in middle of the head.

Nasal barbel extending a little beyond gill-opening, as long as the head; maxil-
lary barbel reaching to near tip of the shortest pectoral ray; first peetoral ray with
its filament a little longer than the head, the rays about equal to the part of the
head behind the nasal barbels; origin of ventrals equidistant from base of middle
caudal rays and the eve; origin of anal under last dorsal ray; caudal truneate when
half expanded, shghtly rounded or emarginate when fully expanded or compressed,
its middle ravs equal to the length of the head; dorsal rays coterminous when de-
pressed; distanee of origin of dorsal from base of middle caudal rays 1.6 in its dis-
tance from the snout; depth of caudal peduncle about 1.5 in its length, which 1s
five in the length.

Shightly darker above, without spots or streaks.

Steindachner’s deseription and figure give the following variation from the
above.

“Head 5.25-5.66; depth 6.75-7.5; D.9; A.7; eve 5-6 in the head; snout 2.5;
mterocular 2.66-3.75; width of the head 1.33-1.4 m its length.
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“Nasal barbels reaching to gill-opening, maxillary barbel considerably heyond
origin of pectoral; upper pectoral ray prolonged; origin of the dorsal behind that
of the ventrals, its last ray over or a little in advanece of the first anal ray; caudal
slightly emarginate in the figure, zaid to be “sehwach convex’ in the text.  Choco-
late brown, thickly peppered with somewhat darker, very small, irregular spots or
points.”.

33. Pygidium meride Regan. (Plate XLIX| fig. 2.)

Pygidiowm meride REcan, Ann. & Mag. Nat. Hist. (7), XII, Dee., 1903, p. 624
(Merida and from Rio Albireggas above Merida, 3500 meters), ErauNyann,
Reports Princeton Univ. FExped. Patagonia, 111, 1910, 399.
Habitat.—Cordillera of Merida, Venezuela.

13771, 1. U. M., one, 99 mm. Nerida.  Purchased from Rosenberg.

Head 6 [-7]; D. 10.5 [6-7 branched rays]; A. 9.5 [4 or 5 branched rays]; P. S;
eve in front of the middie of the head; interocular contained three and one-third
in the length of the head [3], snout two and one half times.

Nasal barbel reaching a little beyvond the eye; maxillary barbel very slender,
reaching about to middle of the peetorals, longer than the head [as long or nearly as
long as the head]; outer pectoral ray equals length of maxillary harbel, the pro-
Jjeeting filament being half as long as the rest of the fin [one and one-third times as
long as head]; origin of ventrals equidistant from base of middle eaudal rays and
posterior portion of head, the ventrals reaching the vent; origin of anal below
penultimate dorsal ray; distance between last anal ray and the middle caudal rayvs
four and three-fourths in the length [four and two-thirds to five times|; caudal
rounded [trunecate], six and a half times in the length; origin of the dorsal on the
vertieal from a point just in front of the vent, over tip of ventrals; distance between
origin of dorsal and base of middle caudal rays one and three-fourths times in its
distance from the snout [one and two-thirds to one and four-fifths|.

No lateral band; traces of dark spots.

The eharacters found by Regan are given in brackets.

34. Pygidium bogotense Kigenmann. (Plate XLIX, figs. 3, 4.)
Pygidiwm bogotense INGENMANN, Indiana University Studies, No. 16, p. IS, dated
Sept., issued Dee. 23, 1912, (Madrid; Chapinero.)
Habitat.  Plains of Bogoti and northward.
4820, C'. M., type; 4821, (. M.; and 12679 1. U. M., paratypes, two hundred thirty-
nine, largest 8O mm. Puente de Supa, beyond Chapinero, north of Bogot:i.
Figenmann.
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4834, . M.; 12680, 1. U. M., paratypes, six. Madrid, plains of Bogotd. Eigen-
mann.
University of Michigan, 94 mm. Mountains, 4,000 ft., Guira River, Santa Marta.

Julv 18, 1913,  A. S. Pearse.

University of Michigan, 66 and 68 mm. Small stream, San Lorenzo, Santa Marta,

4,500 ft. July S, 1913. A. S. Pearse.
7087a—c, C. M., 13802, 1. U. M., five, largest 52 mm. Rio Piedras, Santander.

Gonzales.

7457, C'. M. 13845, 1. U. M., five, largest 55 mm. Quebrada da Charda. San-
tander. '

7088, (. M., 13803, 1. U. M., twenty-six, largest SO mm. (Label illegible—* Puchada?
de la Porguira? de Norte Zipa Quira?”’)  Gonzales.

13806, I. U. M., 85 mm. Mill-stream, Cincinnati (twenty miles from Santa

Marta), Colombia. Dece. 31, 1916, 4,500 feet. E. B. Williamson.

Head 5.25-6; D. 10.5 in two speeimens, 11.5 in four, 12.5 in cight, 13.5 n two;
A. 10.5; P. 8; center of the eve very little in front of the middle of the head; mter-
ocular about three in the length of the head; head but little longer than wide; teeth
conical, in three or four irregular series.

Nasal barbel extending to tip or base of opereular spines; maxillary barbel
extending to the base of the opercular spines or heyond the base of the péctoral;
peetoral rays about as long as the head behind the nasal barbel, pectoral filament
about as long as the head; origin of ventrals equidistant from base of middle caudal
rays and tip or base of the opercular spines, tips of ventrals extending to or very
slightly beyond the vent; origin of anal under one of the last three dorsal rays or
just behind the vertical from the last one; distance between the base of the last anal
ray and the middle of the eaudal ray four and three-fifths to five in the length;
caudal rounded, six to seven in the length; accessory caudal rays numerous and
large; origin of dorsal over origin or posterior half of the ventrals, equidistant from
tip of caudal and eye,” its distance from the base of the middle eaudal rays one and
five-tenths to one and seven-tenths in its distance from the snout.

2 Tn this specimen the origin of the dorsal is over the origin of the ventrals. In the specimens from
the plains about Bogotd examined in this regard, only one had the origin of the dorsal a little further
forward, a number had it equidistant between the tip of the eaudal and a point some distance behind the
eye. In the specimens from the Santa Marta Mountains, the origin of the dorsal is a little further for-
ward. These specimens approach nigromaeulatum, to which they ought perhaps to be referred. It is
certain that the largest specimens referred to nigromaculatum from Santa Marta belong to a species dif-
ferent from those found on the plains of Bogotd. Tt is possible that P. bogotense is also found in Santander
and Hanta Marta, but it is also possible that the halfgrown of P. bogolense are indistinguishable from the
half-grown of P. nigromaeulatum, and that the speeimens from Santander and Sauta Marta are really the

latter species.
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Sides and back with numerous irregular spots, larger in the larger speeimens,
sometimes referable to distinet series. The spots are smaller in the specimens from
Santander.

35. Pygidium nigromaculatum (Boulenger). (Plate XLIX, fig. 5.)

Trichomycterus nigromaculatus BOULENGER, Ann. & Mag., Nat. Hist. (5), XIX,
1887, p. 349 (Andes of Colombia).

Pygidium nigromaculatum Eicenmany & Eicenmanx, Proe. Cal. Acad. Sei. (2),
IT, 1889, p. 52; Occasional Papers Cal. Acad. Sei., I, 1890, p. 336; Proc. U. S.
Nat. Mus., XTIV, 1891, p. 37; Krcenmann, Reports Princeton Univ. Exped.
Patagonia, I11, 1910, p. 400.

Habitat.—Andes of C'olombia, espeeially Sierra de Santa Marta and Santander.

No. ? ———, University of Michigan, two, 13S and 165 nim. Small stream, San
Lorenzo, Santa Marta Mountains (4,500 ft.). Sept. 9, 1912. M. A. Carriker.

No. ? ———, University of Michigan, two, 118 and 150 mm. Same place, Jan.
16, 1913. M. A. Carriker.

No. ? ———, University of Michigan, one, 73 mm. Same place, July S, 1913.
A. S. Pearse.

No. ? ———, University of Michigan, eight,* largest 55 mm. Same place, July
9,1913. A. S. Pearse.

No. ? ——— one, 115 mm. Locality?

13837, 1. U. M.; 7447a-D, C. M., four, largest 93 mm. Quebrada de la Raya,
Santander. Gonzales. :

7448a-b, C. M., two, the larger 45 mm.  Quebrada Capitanejo, Santander.  Gon-
zales.

7449a-c, C. M.; 13838, 1. U. M., six, largest 68 mm. Quebrada de Cobarachior,
Santander.  Gonzales.

DESCRIPTION OF THE SPECIES FROM SAN LORENZO.

The echaracters given by Boulenger are in brackets.

Head 5.24-5.75 [6.5 in total]; D.11.5 or 12.5; A. 9.5; P. 9; eye in middle of
the head; interocular 3 in the length of the head; width of head equal to its length
[longer than the distance between snout and a line connecting the tips of the two
bunches of opereular spines]; teeth conical [pointed, recurved].

Nasal barbels extending to the tips of the opercular spines or to the base of the

2 These specimens are so distorted that it is diffieult to refer them to their proper place. The
origin of the dorsal seems to be equidistant from the tip of the eaudal and the front of the eye. Tlere
are traces of longitudinal bands.



318 MEMOIRS OF THE CARNEGIE MUSEUNM.

last pectoral ray; maxillary barbels extending to the base of the last pectoral ray
or a little beyond; peetoral broad, rounded, the filament equal or nearly equal to
the length of the head; origin of the ventrals very little nearer base of middle eaudal
rays than eyve, their tips reaching the vent or very little beyond it; origin of anal
under the penultimate dorsal ray [anal entirely hehind the dorsal], the distance
between its last yay and the middle caudal ray four and one half to five in the length;
caudal rounded, about six in the length; aceessory caudal rays not conspicuous;
origin of dorsal over the anterior two-thirds of the ventrals; origin of dorsal nearly
equidistant from tip of snout and tip of eaudal, its distance from the base of the
middle caudal rays on an average 1.4 in its distance from the tip of the snout.

Sides and back in the largest with numerous irregularly arranged spots about
the size of the eye, the spots larger and less numerous in the voung, much as in
P. bogotense.

In the speeimens from La Raya, Santander, the dorsal and ventrals are a little
farther back, the ventrals equidistant from base of middle caudal rays and tip of
opereular spines, the distance hetween the dorsal and the middle caudal rays 1.52
in its distance from the snout. The anal is entirely behind the dorsal.  The origin
of the dorsal is equidistant from the eye and the tip of the eaudal. Plain or but
faintly spotted.

Speeimens from Capitanejo resemble those from La Rava.

Some of the speeimens from Cobarachior secem to be typieal bogotense, while
others approach the specimens from La Raya and . latistriatiom from Pinchote.
P. bogotense, typical of the plains of Bogotd, grades into P. nigromaculatum of
Santa Marta in Santander and Santa Marta.

36. Pygidium banneaui Eigenmann. (Plate NXLVIII, fig. 1.)
Pygidium banneaui EieNmany, Indiana University Studies, No. 16, dated Sept.,

issued Dee. 23, 1912, p. 19.

Habitat —Streams near Honda, Colombia.

4815, CUNL, type; 48162, C'. M., 12677, 1. U. M., paratypes, eighty-nine speci-
mens, the largest 44 mm.  Bernal Creek, near Honda.  Eigenmann.
745600, C'. NL.; 13844, 1. U. M., four, 35-41 mm. Guaduas? Gonzales.

These speeimens might be eonsidered the young of some of the other speeies if it
were not for the faet that one speeimen,; 34 mm. long, contains eges over a milli-
mcter in diameter, which must be nearly mature.

Head 5.33-5.5; depth 5.5-7; D. 10.5 or 11.5; A. 7.5 or 8.5; P. 8; eyes slightly
in advanec of the middle of the head; interoeular three and five-tenths in the length
of the head; teeth eonieal.
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Nasal barbels reaching to the tips of the opercular spines, maxillary barbel to
near the middle of the pectoral; upper pectoral ray prolonged in o filament, as
long as the head or a little longer; ventrals reaching the vent, their origin about
equidistant from snout and tips of middle caudal rays; origin of the anal under the
middle of the dorsal, the distance between the last ray and the middle caudal rays
4.5-5 in the length; caudal distinetly emarginate, about five in the length; origin
of dorsal a little nearcr tip of caudal than cye, the distance between the origin of
the dorsal and the caudal 1.4-1.66 in its distanee from the snout.

Specimens 18 mm. long have a black hne from the nasal barbel to near the tip
of the middle caudal rays, accented in places; in specimens 20 mm. long the line 1s
accented more strongly, appearing to be breaking up into spots; there are also
spots on the back; in older spectmens the line beecomes diffuse; with growth a dis-
tinet series of spots develops along the middle of the baek in front of the dorsal,
and another series between these and the lateral series; i the largest the sides and
back arc profuscly spotted, the spots varyving in size and arrangement.

In the specimens from Guaduas the barbels are a little shorter and the dorsal a
trifle farther forward. The color markings are less profuse than in the type.

37. Pygidium spilosoma Regan. (Plate XLVIII, fig. 2.)
Pygidiwm spilosoma REcan, Ann. & Mag. Nat. Hist. (S), XII, Nov., 1913, p. 468S.

(Rio Sipt and Rio Tamana.)

This speeies from the Pacific drainage of central Colombia is known from three
specimens’ 130-250 mm. long, described by Regan, and 7092, €. M., 97 mm. Cor-
dova on the Rio Dagua. Figenmann.

In the following deseription, Regan’s data are given in brackets.

Head 6 [to 6.75]; depth 7 [to S]; D. 11.5 [9, with 6 branched rays]; A. 9.5 [7,
with 4 branched rays]; P.S;eye very little in front of the middle of the head; mterocu-
lar 3.5 in the length of the head [2.5-3]; head longer than wide, tapering forward, the
space between the nasal barbels 6.5 1n the length of the head.  Teeth minute, coniecal.

Nasal barbels extending to the base of the opercular spines. the maxillary barbel
to their tip [to basal part of pectoral]; peetoral rather narrow, tlic upper part tran-
cate, the filament equal to the head; origin of the ventrals equidistant from base of
middle caudal rays and the tip of the opercular spines, a little too far forward in the
figure, origin of the anal under the middle of the dorsal [a little behind end of dorsal],
the distance between the base of its last ray and the base of the middle caudal rays
5 in the length; caudal truncate, six and one-fourth in the length; dorsal obliquely
truncate, origin of dorsal over posterior half of the ventrals, its distance from the
base of the middle caudal rays 1.6 in its distance from the snout.
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An obscure, dusky band along the middle of the sides; sides and back with
obscure spots about the size of the eye.

38. Pygidium dorsostriatum Eicenmany.  (Plate XLVIII, fig. 3.)

Pygidium dorsostriatum EiGexmany, Proe. Am. Philos. Soc., LVI, Jan., 1918, p.

695.
7093a-0, C'. N.; 13810, 1. U. M., four, 18-76 mm., the largest the type. Villavi-

ceneto.  Manuel Gonzales.

Distinguished by the eccentrie, dark, lateral band.

Head 5; D. 12.5 (of which 4 minute); A. 9.5; P. 9; center of eye very little in
advance of middle of the head,”® interocular three in the head.  Teeth conte.

Nasal barbels extending to, or but slightly beyond, origin of pectoral; maxillary
barbel to the axil, cqual to the length of the head; peetoral filament equal to the
length of the head, the longest ray equal to the length of the head behind the nasal
filament; origin of ventrals equidistant from base of middle caudal rays and base or
tip of the interopereular spines, ventrals nearly reaching the anal; origin of the anal
under the last quarter of the dorsal, the distance between the base of its last ray
and the base of the middle caudal rays about 4.5 in the length; caudal rounded, six
and five-tenths to seven times in the length; the first rudimentary dorsal ray over
the base of the ventrals, its distance from the base of the middle caudal ray equal
to its distance from the tip of the opercular spine, 1.47 in its distanee from the snout.

A dark band or row of spots from just above the gill-opening to the base of the
upper candal lobe; a few spots below the band in the front half of the body in the
larger specimen.

This deseription is based on the two larger specimens, 68 and 77 mm. long.
The two smaller specimens, 18 and 21 mm. long, are uniform in color.

39. Pygidium venulosum Steindachner.

Pygidivm venudosum STEINDACHNER, Anz. K. Akad. Wiss. Wien, 1915, No. XVII,
p. 199 (Paramo de Cruz Verde, Eastern Cordilleras, Colombia, 3,000 M.)
Habitat.—Eastern Andes of Colombia.

I have not seen this species.

D.10 or 11; A.10; P. 8. Caudal peduncle greatly compressed. Caudal
rounded; eye very small, a very little in front of middle of head. Barbels short,
about reaching eye; origin of anal under middle of dorsal; origin of dorsal equidistant
from tip of caudal and lateral margin of head; teeth pointed. TFirst pectoral ray

5 In the plate the eye is plaeed too far forward; the anterior margin should be where the posterior
margin is.
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not prolonged. Lateral band above middle of sides; back and sides with dark
reticulations on a lighter background.

40. Pygidium latistriatum Ligenmanni. (Plate XLVIII, fig. 4.)

Pygidium latistriatum EIGENMANN, Proc. Am. Philos. Soc., LVI, Jan., 1918, p. 696.
7450, C. M., type. 46 mm. Quebrada de Pinchote, Santander. Gonzales.

Head 8 mm., length to base of caudal 39 mm.; width of head 6 mm., interocular
2.5 mm. eye a little in front of the middle; distance from snout to origin of dorsal
23 mm., to its last ray 27 mm.; distance between origin of dorsal and base of middle
caudal rays 16 mm., distance from snout to origin of ventrals 22 mm., to origin of
anal 28 mm.. distance between base of last anal ray and base of middle cauctal
rays 9 mm., maxillary barbel 9 mm., nasal barbel 7 mm., length of outer peetoral
ray with its filament 8 and 9 mm., the divided rays 5 mm., D. 8.5; A. 6.5, not count-
ing the imbedded rays in either casc; upper caudal rays S mm.; lower eaudal rays
about 6.5 mm. Accessory eaudal rays numerous.

A lateral band from above. the opercle to the middie of the caudal, inercasing
in width backward; mid-dorsal line dark; a dark stripe in front of the dorsal between
the lateral stripe and the mid-dorsal stripe.

It is possible that some of the speeimens under P. nigromaculatum belong here.

41. Pygidium striatum Mecek & Hildebrand.

Pygidium striatum Mgeex & IINLDEBRAND, Field Mus. Publ., No. 166, Zool., Ser. X,
Dee., 1913, p. 7S (Rio Cana); Publ. 191, Zool., Ser. X, Dee., 1916, p. 266 (Rio
Cana), Tuyra Basin, Panama.

Habital—Colombia from Santander to the Rio Dagua m west central Colombia
and the Rio Tuyra in Panama. _
1 have been able to examine the types and the following speeimens:

- — = I » 2=
| Number of f

Catalog Numbers. Speeimens. “cgﬁt;]_ "N Locality. Collector.
7113a-j, C.M. 13820 T.U.ML .. .. .. .. 41 | 79 largest , Quebrada Sarjento I Gonzales.
7114a-b, C.NL., 13821 LU.M.. ... 5 33-60 (uebrada Alban . Gonzales.
7115a-b, C.M., 13822 LU.M.. .... .. 4 ’ 41-61 Quebrada de la Ropera, 3

Santander ' Gonzales.
7105 C M., . oo 2 35 aud 71 Quebrada de la Hato,

Santander Gonzales.
7106a-b, C.0M., 13823 T.U.M.. .. .. .. 5 . 58 largest  Guadual 1 ronzales.
7108a—k, C.M., 13824 LLUM.. .. .. .. 20 50 largest  Villeta Gonzales.
7109a—i, C.M., 13825 LUDN. ... .. 16 60 largest  San Gil, Santander - Gonzales.
711la—d, C.M., 13828 LU.M.. ... .. 9 43 largest Rio Guaduas I Gonzales.
27112, CML... ... 1 39 Quebrada Chamisal CGionzales.
13820 TLUDM. . .. ..o o 1 45 Caldas, Rio Dagua | Eigenmann.

Head 5-6; D. 10.5 or 11.5; A. 8.5 or 9.5; P.§; eye very little in advance of the
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middle of the head, interocular 3.5 to 4 in the length of the head; the width of the
head equal to its length behind the nasal barbels.

Nasal harbels about reaching the tip of the opereular spines, the maxillary
harbels sometimes to the axil; first peetoral ray with its filament about equal to the
length of the head, the rays equal to the length of the eye and postorbital portion
of the head or a little longer ; origin of the ventrals equidistant from the base of the
middle caudal rays and some point in the basal balf of the pectorals, their tips
reaching the vent in the young, falling short in the adult; origin of anal under the
middle of the dorsal, the distance between the base of the last ray and the base of
the middle caudal ray five to five and one-half in the lengtl; caudal rounded, six in
the length; origin of the dorsal over some point in the last half of the ventrals,
equidistant between tip of caudal and middle of peetorals or a little farther forward, -
its distance from the base of the middle caudal rays 1.8-2.2 in the length.

Sides and back spotted, the spots usually confluent into a narrow median lateral
hand and into a narrow band above and below the median band.  The very young
with a narrow black lateral hand without other narkings.

The above deseription applies particularly to the types and some of the speei-
mens between Honda and Faeatativa, Nos. 7113, 7114, 7106, and some specimens
from Santander, No. 7105.

From these typical speeimens the following variations were noted. In the
speeimens from Villeta, No. 7108, also on the line between Honda and FFacatativa,
the eaudal is truncate with rounded outer edges, the origin of the dorsal is equi-
distant between the tip of the caudal and the opercle or a little farther forward.
Some of these speeimens are more distinetly spotted than the typieal striatum,
approaching . banneaus.

In the specimens from Guaduas, also along the line between Honda and
FFacatativa, and in those from San Gil, No. 7109, the position of the dorsal agrees
with its position in those from Villeta, /. e., it is in front of the typical position. In
these, the most conspicnous marking is a black lateral band in which the spots are
not recognizable.  In some of those from San Gil, the band above the median band
is also prominent, but it can sometimes be seen that both it and the median band
are made up of series of spots. A small specimen from Chamisal, No. 13831, is
nearly like them.  The origin of the dorsal is median between the tip of the caudal
and the base of the opercular spines, the barbel extends nearly to the middle of the
pectoral; a nawrrow black lateral stripe, otherwise plain light.

The specimens from La Ropera are more profusely covered with small spots,
their longitudinal arrangement inconspicuous.
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In the specimen from Caldas, No. 13829, the origin of the dorsal is equidistant
from the tip of the caudal and the opercular spines. The spots along the middle
of the sides are conspicuous, but not confluent.

To this species probably also belong the following specimens.
7451a, C. M., 13839, 1. U. M., 3, largest 60 mm. Quebrada de la Pelada, San-

tander.
7452a, C. M., 13840, I. U. M., 2, larger 41 mm.  Quebrada de la Callegona, San-
tander.

7453a-b, C. N, 13841, 1. U. M., 3, largest 61 mm. Rio Mogotes, Santander.
7454a—c, C. M., 13842, 1. U. M., 6, largest 63 mm. Quebrada de Horizonte, San-

tander.
7455a-d, C. M., 13843, 1. U. N, 8, largest 67 mm. Quebrada de Sucseum, San-
tander.

These arc like the typical specimens of striatum desceribed above, hut lack all
color markings, being uniformly pale.
Very close to striatum if not identical with it, is . regani.

42, Pygidium regani Eicunyany, (Plate XLVIII, fig. 5.)
Pygidium regani FaGENMANN, Proe. Ami. Philos. Soc., LVI, Jan., 1918, p. 696.
? Pygidium taenia REGAN (non Kner & Steindachner), Ann. & Mag. Nat. Iist.

(8), XTII, 1913, p. 469 (Rio Sipi and Rio Tamana).-

Habitat—San Juan basin.

13772, 1. U. M., one, 55 mm. Tado, Rio San Juan. Purchased from Rosenberg.

Head 6; D.10.5; A.8.5; P.8; eye in middle of the head, interorbital four
times in the length of the head.

Nasal barhel as long as the head, reaching beyond axil of pectoral; maxillary
barbel reaching to near the end of the lower pectoral ray, considerably.longer than
the head; outer peetoral ray as long as the head; origin of ventrals equidistant from
base of middle ray and tip-of operele, not quite reaching to the vent; origin of anal
under posterior half of dorsal, the distance from the base of the last ray to the
middle eaudal ray contained five and one-half times in the lengtli; caudal six tiines
in the length; origin of dorsal cquidistant from tip of caudal and opercular spines,
over posterior third of the ventrals, its distanee from the middle caudal ray one
and four-fifths in its distance from the snout.

A dark streak from opercular spines to middle of caudal; faint spots above and
below the lateral stripe.
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TABLE oF MEASUREMENTS.

Length over all. . S TR L e .. 55 mnn.
Length to base of eaudal. ... ..o 0. 2 88 000000 as8a0a000KE A0GB G 0E000sa800aaa800 00 47 mm.
Length of head to tip of opereular spines. ... .. . .. L S mnt.
Distance of origin of dorsal from smoub. ... ... .. 30 mn.
Distanee of origin of dorsal from middle eaudal rays. ... . oo o 17 mm.
Outer pectoral Yoy . . .. S mm.
Maxillary barbel . .. ..o .00 o o A Il .
Nasal Darhel. .. e S mm.
Length of eye. . .. R« - - P 1 mm.
Length of snout. . .. ... . .. ... . . 3.5 mm.
Interocular diStALEC. . oo\ 2 mm.

This speeies is very similar to striatuwm, and may be a synonym of it.

43. Pygidium retropinne (Regan).

Trichomyeterns retropinnis REGan, Ann. & Mag. Nat. Hist. (7), XII, Dec., 1903,
p. 624 (headwaters of Magdalena cast of Papaganat, St. Augustine, Andes of
C'olombia, 5,000 ft.).

Habitat.—Headwaters of the Rio Magdalena.

“Length of head 53 times in the total length.  Head as broad as long.  Diam-
eter of eye about 4 times in the interocular width, which is 3.33 times in the length
of the head. Snout as long as the postorbital part of head. Barbels equal to
about .8 the length of head.  Dorsal with six branched rays, originating above or
slightly belind the anal opening, the distance from its point of origin to the caudal
2.4 times in the distanee from the former to the tip of the snout. Anal with 4
branched rays, originating below the anterior third of the dorsal, the distance from
the base of its last ray to the caudal 5.4 times in the total length.  Tongest branched
ray of the pectoral; .66 the length of the simple outer ray, which is equal to ¢ the
length of head. Ventrals not quite reaching the anal opening.  Caudal truncate-
rounded.  Brownish, with an indistinet darker stripe along the middle of the side
and traces of some dark spots.”

“Total length 80 mm.”

“A third specimen, 30 mm. in total length, which 1 have. purposely exeluded
from the above diagnosis, has a well-marked broad longitudinal stripe on each side.
In 1t the longest branched ray of the peetoral is & the length of the outer simple ray,
and the distanee from the origin of the dorsal to the caudal is 2.2 times in the dis-
tance from the former to the tip of the snout.”

KEY TO THE SPECIES OF PYGIDIUM FROM THE AMAZON TO THE ESSEQUIBO.

From the vast lowland area of the Amazon, Orinoeo, and Guiana but few speeies are known.
a. Origin of the dorsal in front of the vertical from the origin of the anal; maxillary barbel reaching tip

3
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of operele; snout about 2.5 in the head; nasal barbel reaching not quite to the tip of the maxil-
lary barbel; head nearly as wide as long; eye just in front of middle of the head.

b. Ilead 6 in the length; the first pectoral ray with its filament equals the length of the head; sides
and baeck with numerous spots, eaeh larger than the eye, in about five series between the dorsal
and anal; origin of dorsal equidistant from tip of caudal and eye. .. .44, guianense Eigenmann.

bb. Head 5 in the length; first pectoral ray with its filament equals the length of the head without the
. operele; uniform yellowish-brown above, lighter below, top of head marbled; origin of dorsal
nearer tip of eaudal thaneye. ... i 0 conradi Figenmann.

aa. Origiu of anal under origin of dorsal.
¢. 1lead 6 in the length; maxillary barbel reaching tip of peetoral; upper parts obscurely spotted;
origin of dorsal equidistant from tip of caudal and middle of pectoral; eye in anterior half of
BERW o o -0 00 ceooocaconaan000c00aaaE0aaG00a0003000aaGa080AE00A0 46. gracilior Ligenmann.
ce. Head 7 in the length; maxillary harbel reaching middle of peetoral; eye entirely in anterior half
of the head, nearly equal to the interocular and to the snout. . .47 amazonicum (Steindachner).
cee. Head 5.5 in the length; maxillary barbel reaching tip of last interopercular spine; eye entirely in
anterior half of the Lead, considerably less than the interorbital or the snout; opereular and
interopereular bunel of spines alike.. ... ..o oo 48. hasemani Eigenmann.

44. Pygidium guianense Eigenmann. (Plate 1, fig. 1.)

Pygidium guianense ElGENMANN, Ann. Carncgie Mus., VI, 1909, p. 11; KIGENMANN,
Reports Princeton Univ. Exped. Patagonia, ITI, 1910, p. 400; Mem. Carnegie
Mus., V, 1912, p. 212 (Aruataima Cataract above Holmia.)

Habitat—Upper Potaro River, British Guiana.

1003, C. M., type, 77 mm. Aruataima Cataract. Eigenmann.

Head 6; depth equals head in length; D. 9; A.7; eye 4 in snout, 9.5 n head;
head nearly as broad as long; maxillary barbel reaching to tip of opercle; teeth in
hands of about four irregular series; origin of anal under middle of dorsal; dorsal
fulera extending forward to near the dorsal; caudal rounded; first peetoral ray pro-
longed in a filament nearly as long as the rest of the ray; round dark spots every-
where, except on belly and lower surface of head; caudal dusky, the margin light.

45. Pygidium conradi Eigenmann. (Plate L, fig. 2.)

Pygidium conradi ErtcENmany, Mem. Carnegic Mus., V, 1912, p. 212 (Amatuk and
Waratuk Cataracts). =
Habitat.—Lower Potaro River, British Guiana.

2212, C. M., 41 mm., type. Amatuk Cataract. Figenmann.

11710, I. U. M., 34 mm., paratype. Waratuk Cataract. Eigenmann.

With the characters given in the key.
The teeth conic.
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46. Pygidium gracilior Eigenmann. (Plate L, fig. 3.)
Pygidium gracilior EiGENMANN, Mem. Carnegic Mus., V, 1912, p. 213 (Krukin).

Habitat.— Lower Potaro River, British Guiana.

1730, C. M., 27 mm., type. Erukin. KFigenmann.

Head 6; depth 9; D.8; A.6; eye about 2 in the snout; interorbital a little
ercater than snout, snout 3 in the head.

Slender, head as broad as long; maxillary barbel reaching tip of peetoral; nasal
barbel to origin of peetoral; outer pectoral ray prolonged, about equal to the head
in length.  Origin of the anal under origin of dorsal; distance from origin of dorsal
to origin of caudal 3.5 in the length; length of eaudal 5 in the length.

All upper parts obscurely spotted.

47. Pygidium amazonicum (Steindachner).  (Plate XLVI, figs. 3, 4.)

Trichomyecterus amazonicus StEINDACHNFR, Flussf. Stidam., IV, 1882, p. 29, pl. VI,
figs. 4—4a (Cudajas).

Pygidium amazonicum Eigenmann & Eicenyann, Proe. Cal. Acad. Sci. (2), 11,
1889, p. 53; Oceasional Papers Cal. Acad. Sei., [, 1890, p. 33S; Proe. U. 5. Nat.
Mus., X1V, 1891, p. 37; Eicennmanny, Reports Princeton Univ. Fxped. Pata-
gonia, I11, 1910, p. 400.

Habitat.—Amazon, at (‘udajas.

This speeies 1s known from the type, a specimen 60 mm. long.

Head a little over 6, equal to the depth; D. 8; A. 7; P. 6; eve entirely m front
of the middle of the head; interorbital a little greater than the eye; width of head
nearly equal to its length.

Head greatly depressed, caudal peduncle strongly compressed; nasal barbels
reaching nearly to gill-opening; maxillary barbel to the end of the first third of the
upper peetoral ray, lower barbel to the base of the pectoral; dorsal and anal opposite
cach other; ventrals very short, 2 in the head; caudal rounded; upper pectoral ray
nearly equal to the head.

Chocolate brown, with faint darker spots on the caudal pedunele; rays of dorsal
and caudal dotted with violet.

48. Pygidium hasemani Ligenmann. (Plate L, fig. 4.)
Pygidium hasemani Kigenmann, Ind. Univ. Studies, No. 20, March, 1914, p. 48.
5238 and 5239, C. M., type and paratypes, many, largest under 1S mm. Santarem.
Haseman.
Habitat.—Amazon at Santarem to Bolivia.
76023, C. M., about 16 mm. San Joaquin. Sept. 4, 1909.  IHaseman.
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Head 5.5; D. 7 or 8; P. 6. EKye in antertor half of the head, about five times
in the length of the head, less than the snout, about two times in interorbital.  Teeth
conical, in a single series; maxillary barbel extending to the tips of the interopercular
spines; axillary glands large; opercular and interopercular bunches of spines similar,
separate from each other; gill-membranes united, free from the isthmus; peetoral
very narrow, about equal to the head m length, the first ray prolonged; origin of
dorsal over origin of anal, its distance from the base of the caudal two in its distance
from the eye or occiput, equidistant from tip of caudal and middle of pectoral;
origm of ventrals nearer snout than tip of caudal; caudal rounded, merging into
the large accessory rays.

Translucent, with many chromatophores; dusky spots on the back from a short
distance in front of the dorsal to the caudal; a dark bar across base of caudal; dark
spots, similar to those of the back, from between ventrals and anal to the eaudal; a
series of minute spots along the middle of the sides; a small spot on operele, another
on the interopercle, a dark line forward from the eye; a minute spot on base of
ventrals, ‘

SPECIES FROM NOUTHEASTERN DBRAZIL.

The mountain brooks of southeastern Brazil from Rio Grande do Sul to the
Rio San Franciseco harbor a number of species.  One of these, P. iheringi, has
broad ineisors, a number are known to have pointed teeth, while the vest, nigricans,
minulum, goeldiv, itatiaywe and punctatissimum, T have not been able to examine.
They have the following distribution:

P. minutum Southern Rio Grande.

P. wigricans Santa Catherma.

P. davisy Rio Iguassi, southern Sao Paulo.

P. proops Ribeira, southern Sao Paulo and Rio Parahyba.
P. ileringt Ribeira, Santos, and Sapina, Sio Paulo.

P. paolence Northern Sio Paulo.

P. goeldiy Parahyba basm.

P.vermiculatum — Parahyba basin.

P. immaculatum  Parahyba basin; Sio Matheos; Goyaz.

P. braziliense ? Rio Grande do Sul, ? Rio Ribeira; Rio das Velhas; Rio Doce.
P. itatiayw Parahyba basin.

P. triguttatum Parahyba basin.

P. reinhardty Burmier, into Rio das Velhas.

P. alternatum Rio Doce. -

P. punctatissimum Araguay.

P. santwe-rte Rio Preto.
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KeY To THE SPucins oF PyGIDIUM FOUND IN SOUTHEASTERN DrAzii.
a. Tirst dorsal ray prolonged in a filament; barbels searcely reaching the edge of eye; back uniform
blackish, lower parts hght; D. 11; A. 10; P. 9. ... ... 19. nigricans (Cuvier & Valenciennes).
aa. First dorsal ray not prolonged; teeth inecisors; origin of dorsal equidistant from tip of caudal and a
point between the eyes and nasal barbels.
b. Tirst pectoral ray not prolonged, or with only a trace of a projection; first anal ray behind the
dorsal; sides and back with numerous spots....................... 50. iheringi Eigenmann,
bb. First pectoral ray usually prolonged; first anal ray under the dorsal; markings conspicuous.
: ~ 51. zonatum TEigenmann,
aaa. First dorsal ray not prolonged; teeth conical.*
¢. Origin of the dorsal nearer to the tip of the eaudal than to the head, or sometimes equidistant
between tip of eaudal and occiput in P. paolenee.

d. Origin of the anal under the second dorsal ray, last dorsal ray over middle of anal; origin of
ventrals nearly equidistant from tip of caudal and snout; eye in anterior half of the head,
near the posterior nares; head 5.5-6; D.9; A7 9........... 52. proops (Ribeiro).

dd. Origin of the anal under the middle of the dorsal, last dorsal ray over third anal ray; origin
of ventrals nearer to tip of eaudal than to tip of the snout; eye just in front of the
middle of the head; head six times in len'g;tl).

e. D.8.5; A.6.5; many faint spots, a dark streak along the middle of the sides, another
above it... ... .. 3" 50 G5 HB08 00 53. paolence FEigenmann.
ce. D.9.5; A.8.5; a broad lateral band with serrate edges; a series of spots below it and
another abovelt... .. ... ... .. o i 54. reinhardti Eigenmann.
ddd. Dorsal opposite the space between ventrals andd anal.  (See No. 59 goeldii.)
ce. Origin of the dorsal equidistant between the tip of the caudal and some point near the eye.?
f. Pectoral ray without a filament; origin of ventral nearer snout than tip of caudal; origin of
anal under posterior part of dorsal; color vartable; D.7; A.5..55. davisi Haseman.
ff. First peetoral ray usually prolonged as a filament.
g. Color plain; anal behind the dorsal; origin of ventral nearer snout than tip of caudal;
caudal very slightly emarginate; eye in the middle of the head; D. 11.5-13; A. 9.5~
L e 56. immaculatum Eigenmann & Figenmann.
gg. Variouslty marked.
h. Origin of the anal under posterior half of the dorsal.

. Origin of the dorsal over the origin of the venltrals; origin of the ventrals nearer
tip of eaudalthan eye; ventralsreaching anal; D. 8.5; A. 8.5; eye in middle
of head; sides and back profusely covered with confluent spots, leaving the
ground-color in irregular vermiculations. Sce also puetatissimum.

57. vermiculatum Eigenmann.
2. Origin of the dorsal hehind the origin of the ventrals.

7. Sides and baek with large spots, sometimes alternating across the back;
origin of ventrals equidistant from snout and middle of caudal; dis-
tance between origin of dorsal and eaudal about 1.5 in distance of
dorsal from the snout; caudal subtruncate; D. 10.5-11.5; A. 7.5 or 8.5.

5S. alternatum Eigenmann.
26 Not examined in P. minutum, nigricans, goeldii, and punetatissinnan.
¥ Not examined in P. gocldii. .

-
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7j. With ill-defined spots; origin of ventrals equidistant from snout and tip
of caudal; caudal rounded; distanee between origin of dorsal and
caudal twice in its distance from the snout; D. 10; A. 7.

59. goeldii (Boulenger).
Jjij. With small spots and vermiculations; origin of ventrals equidistant from
snout and tip of caudal; distance between origin of dorsal and caudal
1.66-1.75 in distance of dorsal from the snout; D. 10.5 or 11.5; A. 7.5
P S50 2 00 000000000000cs0aaa08880060 00 60. brasiliense (Reinhardt).
jijj. A dark lateral band, spots above and below it; origin of ventrals a little
nearer suout than to tip of caudal; distance between origin of dorsal and

caudal 1.8 in distance of dorsal from the snout; caudal truncate.,
61. itatiayze (Ribeiro).
hh. Origin of the anal behind the vertical from the last dorsal ray, the dorsal opposite
the space between the ventral and anal, its origin equidisfant from snout and
tip of eaudal, or nearer one or the other; origin of ventrals nearer the snout than
to the tip of the caudal; interopercle with about seven spines in a bunch similar
to that of the opercle; a series of dots along the middle of the sides, another along
the back and another between the two............ 62. triguttatum Eigenmann.
cce. Origin of dorsal equidistant from tips of snout and caudal; pectorals without filaments; dorsal

entirely in front of the anal.

k. Sides and back with minute dark specks and vermieulations between them; origin of dorsal

over origin of ventrals. . RO S 63. punctatissimum (Castelnau).

Ik, Pale brown above with three longitudinal series of squarish brown blotehes; origin of dorsal

over middle of ventrals; head 4.5 in the length............... 64. minutum (Boulenger).
cece. Origin of dorsal nearver snout than to tip of caudal.

I. Nasal barbels not quite reaching cye, maxillary barbet little beyond posterior margin of the
eye; dorsal entirely in front of anal; sides with large htotehes. Head four times in the
length; a long patch of interopercular spines; pectoral ray not prolonged.

65. sante-rite Eigenmann.

Il. Nasal barbels reaching beyond origin of eye; pectoral ray prolonged.

m. Interopercle with a long pateh of spines; pectoral ray prolonged. (See P. alternatum,
No. 56.)
mm. Interoperele with about seven thorns in a pateh similar to that of the operele; end of
dorsal over anus; peetoral ray much prolonged. (See P. trigutlatum, No. 60.)

49. Pygidium nigricans (Cuvier & Valenciennes.)

Trichomyeterus nigricans C'UvieEr & VALENCIENNES, Hist. Nat Poiss., XVIII,
1846, p. 494; ? Gay, Hist. Chile, 1848, p. 311 (€ ‘hile) ; GUNTHER, Cat. Iishes
Brit. Mus., V, 1864, p. 274 (copied); RiBEIRO, Fauna Braziliense, Peixes,
IV (A), 1912, p. 220.

Pygidium nigricans EIGENMANN & EIGENMANN, Proe. ('al. Acad. Nei. (2), 11, 1889,
p. 53; Oceasional Papers Cal. Acad. Ser., I, 1890, p. 338; Proe. U. S. Nat. Mus,,
XIV, 1891, p. 37; Ercenmann, Reports Princeton Univ. Exped. Patagonia,
111, 1910, p. 400.
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Habitat—Santa Catherina, Brazil.

Valeneiennes’s deseription of the only speeimen known, 140 mm. long, is very
brief, and I am afraid that it is in part misleading.

“D.11; A. 10; P. 9; barbels short, scarcely reaching bevond the eyes; caudal
peduncle short and deep; caudal small, truncate, ‘le premicre rayon de la dorsal
along¢ en fil.’

“Back uniform blackish, lower parts light.”

50. Pygidium iheringi Eigenmann. (Plate 1, fig. 5.)
Pygidium thering? EicENMANN, Proe. Am. Philos. Soe., LV, Jan., 1918, p. 697.
Trichomycterus punctulatus (non Cuvier & Valenelennes) Riseiro, Arkiv. for

Zoologie, TV, No. 19, 1908 (Iporanga).

Trichomyeteris dispar (non Tsehudy) RiBEiro, Kosmos, V, 1908, and Fauna Brasi-
liense, 1V (A), 1912, p. 222 (Rio Tporanga, Sio Paulo).

Habitat.—Sio Paulo in coastal streams and the Parand basin.,

7071, C. M., two, 151-160 mm. Fapina, Sfdo Paulo. July 3, 190S. Haseman.
10785, L. U. M., four, 140-161 mm. Santos. Von Ihering, the largest the type.

Allied to P. punctatissimum from the Araguay.

Head 4.5-5 in the length; D. 11.5 or 12.5; A. 7.5 or 8.5 counting the two rudi-
mentary rays i each case; P 8; width of head equal to its length behind the nasal
barbel; eye in middle of the head, interorbital 3.5~ in the length of the head.
Teeth imecigors with slightly expanded tips, in bands of four or five series.

Nasal barbels reaching about to middle of eve, axillary barbel to above middle
of opercle; peetoral rounded, very little longer than snout and eye, the first ray not
prolonged or with only a trace of a projection; distance between origin of ventrals
and cyve a little greater or less than that between origins of ventrals and middle
caudal rays; the ventrals as long as the snout, not nearly reaching vent, nearly
halfway to the anal; origin of anal on, or hehind, the vertieal from the base of the
last dorsal ray; distance between bases of last anal ray and middle caudal rays five
or a little over five in the length; eaudal slightly rounded, seven to seven and a
half in the length; dorsal low and long, the distance between its origin and the base
of the middle caudal ray about one and a third in its distance from the snout, its
first ray over postertor half of the ventrals.

Sides and back with numerous spots, smallest over pectorals, largest over
dorsal, rarely coalescent.

51. Pygidium zonatum sp. nov. (Plate LI, fig. 1.)

7596, CU N, a, the type, 62 mm., b and ¢, paratvpes, 50 and 55 mm.  Agua Quente.
Nov. 27, 1908.  Hascinan.
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7595, C. M., paratype, 60 mm. Cubatio, seven miles west of Santos, Sio Paulo,

Brazil. Aug. 1, 1908. Haseman.

In all but the teeth and color very similar to P. davist.

Head 5; depth 6-6.5; D. 10; A. 7 or §; P. 7 or 8; cye three times in the snout,
seven to seven and one-half times in the head, two times in the interocular, exactly
in the middle of the head or a little in front of it; posterior nares more than an or-
bital diameter from the cye; three rows of narrow incisors in cach jaw. The teeth
of the paratypes nearly conical.

Maxillary barbel reaching to near tip of last interopercular spine or to tip of
opercular spines, the nasal barbel but little shorter; head pointed, but little longer
than broad; gill-openings extending forward to below the anterior interopercular
spines.  First pectoral ray but slightly, if at all, prolonged, its length with the
filament equal to the head without the opercular spines; origin of ventrals about
cquidistant from the snout and the middle of the ecaudal; origin of anal under
penultimate, or fourth from last, dorsal ray; distance between bases of last anal ray
and middle caudal rayvs four and one-half to five in the length; caudal truncate;
origin of dorsal over last third of the ventrals, its distance from the base of the mid-
dle caudal rays 1.5-1.75 in its distance from the snout.

Color-markings coarse and conspicuous. In No. 7595 (. M., five obseure
bars across the baeck in front of the dorsal, slightly emphasized at their lower ends
on the middle of the sides; three similar bars hehind the dorsal; a dark line from
anterior to posterior nares.  In the specimens from Agua Quente a dark lateral
band broken toward the caudal in the smallest. Back and lower part of the sides
with conspicuous spots.

52. Pygidium proops (Ribeiro). (Plate LI, fig. 2.)
Tricomyeterus proops Riseiro, Kosmos, V, 1908, fig. 4; Fauna Brasiliense, Peixes,
IV (4), 1912, p. 221, pl. X1, fig. 1.
Habitat.—Ribeira de Iguapé, southern Sio Paulo, Brazil, and Rio Parahyba.
IXnown from the types, and from
7593, C. M., onc, 60 mm. Agua Quente, Ribeira Basin. Nov. 27, 1908. Hase-

man.
7598, C. M., onc 32 mm. Sio Jodo da Barra, Rio Parahyba. June 22, 1908.
Haseman.

Head 5.5-6; depth 7; D.9; A. 7-9; P.7; posterior margin of cye shightly
advance of the middle of the head, diameter of eye two times in the snout, six and
onc-half in the head, over one and one-half in the interorbital; posterior nares close
to the cye, their posterior margin on a line with the anterior margin of the eye;
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teeth conieal, in very narrow bands; nasal barbels reaching to the base, maxillary
barbels to the tips of the opercular spmes; first peetoral ray not prolonged, pectoral
equal to the length of the head without the snout; origin of ventrals equidistant

Tra. 16, Pygidium prosps (Ribiero). No. 7593 C.M.

from tip of snont and tip of caudal; origin of anal under second or third dorsal ray;
distance between last ray of anal and base of eaudal five and one-third times in
the length; caudal rounded; distance hetween origin of dorsal and caudal two and
one-half tines in its distanee from the snout.

Back, sides, dorsal and caudal densely spotted.

The above deseription is based on the speeimen from Agua Quente and Ribeiro’s
account; the smaller specimen from the Parahyha has:

Head 5; depth 8; D. 10; A. 9; P. 5; first peetoral ray considerably prolonged;
origin of ventrals equidistant from tip of caudal and pre-operele.  Sides and hack
finely marbled, a faint dusky, lateral line, and another above it. Its prolonged
first pectoral ray and narrow peetoral, with but five rays indicate a distinet variety,
which may be ealled parahybe, var. nov.

53. Pygidium paolence Figenmann. (Plate LI, fig. 3.)*
Pygidium paolence E1cENMANN, Proe. Am. Philos. Soc., LVI, Jan., 1918, p. 698.

Very elose to Trichomycterus proips Ribetro.
7081, C. M., type, 6S mm. Alto da Serra, Rio Tieté, Sio Paulo.  July 25, 1909.

Haszeman.
7597, C. M., paratype, 61 mm. Rio Paranahyba bridge. Aug. 15, 190S. Hase-
man.

Head 5.33-6; D.8.5; A.6.5-8S not counting hidden rudiments, D. 10.5 and
A. 8.5 with the rudiments; P. 6 or 7; head nearly as wide as long; eye in anterior
half of the head, greater than its distance from the posterior nares; snout 2.33-2.5
in the length of the head, interocular 3-3.5; teeth conic; nasal barbel reaching base
or tip of opercular spines, maxillary barbel reaching tip of opercular spines or a
little farther; outer peetoral ray with its filament equal to head behind the posterior

% The head is too short in this drawing.
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nares, the filament extending very little beyond the other rays; ventrals nearly
reaching anal, their origin nearer caudal than to tip of pectorals; caudal rounded,
six in the length; origin of anal under middle of dorsal, distance between the base
of its last ray and the middle caudal ray 5.2 in the length; origin of dorsal equidis-
tant from base of middle caudal rays and middle of pectorals, its last ray over the
middle of the anal, the distance between the origin of the dorsal and the base of the
middle caudal rays two in the distance between dorsal and snout in the type, 1.66
in the paratype.

With many faint spots about as large as the eye; in the type a dark streak along
the middle of the sides, another along the side of the back, and a third along the
edge of the belly.

This species 1s similar in appearance to P. striatum, from which it differs in the
position of the ventrals, the peetoral filaments, ete.
7117a—j, C'. M., ten, 25-30 mm.  Mogyv das Cruces, Rio Tieté, July 20, 1908.

These minute specimens came from near the type locality of P. paolence and
are probably the young; the ventrals do not reach the vent; there is a series of
minute spots along the sides, nearly confluent anteriorly; a series of larger spots
above it on the sides of the back and a series along the middle of the hack.

54. Pygidium reinhardti Eigenmann. (Plate LI, fig. 4.)

Pygidiwom reinhardti Eiacgexmann, Proc. Am. Philos. Soe., LVI, Jan., 1918, p. 699.
7078, C. M., one, 65 mm. Burmier on the Rio Ttabira, a tributary of the Rio das

Velhas. May 14, 1908. Haseman.

Mr. Haseman notes that this is the only species he secured at the particular
locality where the only specimen of the present species was collected.

Head 6.5; D. 9.5; A. 8.5, counting the minute rudimentary rays in both dorsal
and anal; P. 6; eye in anterior half of head; interocular three times in the head.
Teeth conic.

Nasal barbel nearly as long as the maxillary harbel, which reaches the edge of
the gill-membrane. TFirst pectoral ray with its filament equal to the length of the
head, much longer than the divided rays; ventrals reaching bevond the vent, their
origin very little nearer tip of pectorals than base of middle caudal rays; origin of
anal under middle of dorsal; distance between the base of the last anal ray and the
middle caudal rays five and a half in the length; caudal narrow, a little longer than
the head, the accessory rays inconspicuous; origin of dorsal over middle of ventrals,
its distance from the middle caudal rays nearly two in its distance from the snout
(19 and 36 mm. respeetively).



334 MEMOIRS OF THE CARNEGIE MUSEUM.

A broad, dark stripe with notched edges from opercle to middle of caudal,
hordered above and below by light bands; an irregular series of spots below the
lower light band; a series of small spots more or less confluent forming a narrow,
dark stripe above the upper light hand; back and fins lightly spotted, a short dark
bar i front of the operele, a longer one above middle of pre-operele.

55. Pygidium davisi Haseman. (Plate LI, fig. 5.)
Pygidium damisy [Taseman, Ann. Carnegic NMus., VII, 1911, p. 380, pl. LXXVII,

fig. 1, and pl. LXXVII.

Habitat—Coastal streams of southern Sio Paulo.

2862, and2 861, C. M., type and paratypes. Rio Iguassi near Serrinha Parand.

Dee. 23, 190S. Haseman.
7116a-d, C'. M., 52-60 mmm. Morretes, Parand, Brazil. Jan. 4, 1909. Haseman.

Head 5.5; D. 7; A. 5 without the imbedded rays; D. 10; A. 9 with the imbedded
rays; P. 8; eye slightly in advance of the middle of the head; interocular four times
in the length of the head; teeth conte.

Nasal barbel aslong as the labial barbel, extending to the base of the opereular
spines, maxillary barbel to their tips; peetorals shorter than the head, the first ray
not prolonged; origin of ventrals equidistant from tip of snout and tip of caudal or
nearer the former, not reaching the vent; origin of anal under the posterior part
of the dorsal, the distance between its last ray and the base of the middle eaudal
rays about five in the length; caudal subtruneate, five and onc-half in the length;
origin of the dorsal over last half of the ventrals, equidistant hetween the tip of the
caudal and the nasal barbels or eye; the distance between it and the caudal one and
six-tenths in its distance from the snout.

Uniform light or dark, or mottled, sometimes with a dark lateral band with
one or more series of blotehes above it.

56. Pygidium immaculatum Eigenmann & Eigenmann. (Plate LIT, fig. 1.)*

Pygidiwm immaculatum icenymasy & Braenyann, Proe. Cal, Acad. Sei. (2), 11,
1889 (Juiz de Fora; Sio Matheos; Goyaz); Oececasional Papers (al. Acad.
Sei., I, 1890, p. 337; Eicenyany, Report Prineeton Univ. Iixped. Patagonia,
11T, 1910, p. 400. )

Trichomycterus immaculatus RisEiro, Fauna Brasiliense, 1V (A), 1912, p. 222.
Habitat—Rios Parahyba and Doce.  Goyaz.

7076 b, C". N two, S1-93 mrm. Rio Doce.  May 24 and 25, 190S.  Haseman.

2 The head is a little too short in the figure.
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Head 4.75-5; D. 11.5-13; A. 9.5-10.5; P. 8 or 9; cye in the middle of the head
or very nearly so, interocular 4-4.5 in the head. Teeth conic.

Nasal barbels extending to the middle of the interoperele, maxillary barbel
about to opercular spines; pectorals but httle longer than snout and eye, the first
ray with its filament equal to head behind the nasal barbel; ventrals reaching vent,
their origin very little nearer caudal than to eye; origin of anal just behind the
vertieal from the base of the last dorsal ray or under the penultimate ray, distance
between the base of its last ray and the base of the middle caudal ray four and a
half to five times in the length; caudal very slightly emarginate, about seven times
in the length; origin of dorsal over posterior part of the ventral, its distance from
the base of the middle caudal rays one and two-thirds times in its distance from the
snout.

Sides and back uniform, without trace of spots or vermiculations; middle caudal
rays dusky. '

57. Pygidium vermiculatum Eigenmann. (Plate LI, fig. 2.)

Pygidium vermicwlatum EiGENMANN, Proc. Am. Philos. Soc., LVI, Jan., 1918,

p. 699.

Pygidivm brasiliense (non Liitken) RiBerro (partim), Fauna Brasiliense, IV (A),

1912, p. 225 (the specimens from Juiz de Ifora).

Habitat.—Rio Parahyba.

7074, C. M., one, 131 mm. Juiz de Fora. June 9, 1908, presented by Dr. Ribeiro.

In general appearance like Littken's figure of brasiliense, differing notably in
the position of the ventrals.

Head 5.4 in the length; D.8.5; A. 8.5 (counting in cach case the two rudi-
mentary rays); P. 7; width of the head nearly equal to its length; eve in middle of
the head, interorbital three in the length of the head.  Teeth conie, in bands.

Right nasal barbels reaching to above base of the opercular spines, maxillary
barbels of right side nearly as long as head, reaching to the second fourth of the
pectoral, both shorter on left side; peetoral rather narrow, the outer ray much pro-
longed, as long as the head behind the nasal barbel, the fin without the filiment
equal to the part of the head behind a point midway between eye and posterior
nares; origin of ventrals under origin of dorsal, equidistant between base of middle
caudal rays and last third of pectorals, ventrals reaching much beyond vent,
almost to anal, as long as the snout; origin of anal under penultimate ray of the
dorsal, distance between the base of its last ray and the base of the middle caudal
ray a little more than five in the length; caudal rounded, six and one-third in the
length; dorsal short, rounded, the distance between its origin and the base of the

-
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middle ecaudal rays one and sixty-seven hundredths in the distance between its
origin and the snout.

Sides and back profusely covered with confluent spots, which leave the light
color as rregular vermiculations.

58. Pygidium alternatum Eigenmamn. (Plate LIT, fie. 3.)

Pygidium alternatium E1GENMANN, Proe. Am. Philos. Soe., LVI, Jan., 1918, p. 700.
Pygidium brasiliensis FIGENMANN & E1GeENMann (partim), Proe. Cal. Acad. Sei.
(2), I1, 1889, p. 51; id. (partim), Occasional Papers Cal. Acad. Sci., 1, 1890, p.

332; Ribeiro (partim), Fauna Brasiliensis, IV (4), 1912, p. 223.

Habitat.—Rio Doce.

It is possible that the young speeimiens of P. brasilicusis mentioned by Eigen-
mann & Eigenmann belong to this species.

7079, C. M., type and paratypes, sixty-seven, largest 81 mm. Rio Doee, May 25,
190s.  Haseman.

7080, C. M., eleven, largest 49 mm.  Rio Doce, May 25, 190S.  Haseman.

7601a, C'. M., 26 mm. Jaearchy, July 15, 1908. Haseman.

Head 5-5.5; D.10.5-11.5; A. 7.5 or 8.5 counting the rudimentary rays; P. 7 or
S; eyve in middle of the head or slightly farther forward; interocular 3-3.33 in the
length of the head. Teeth conie, in bands.

Nasal barbel very little shorter than maxillary barbel, which reaches to the
base of the peetoral and is as long as the head; pectoral rays equal to length of head
hehind the nasal barbels, the first ray with the filament longer than the head;
ventrals reaching to, or just beyond, vent; origin of ventrals equidistant from base
of middle eaudal rays and a point hetween the posterior nares and the area just
hehind the eyes; origin of anal under posterior part of dorsal; distance between base
of last anal ray and middle caudal rays four and a half to five and a third in the
length; eaudal subtruneate or rounded, very little longer than head; origin of dorsal
over posterior half of ventrals; distance between origin of dorsal and base of middle
caudal rays 1.54 in its distance from the snout.

Ten to fourteen large spots along the middle of the sides, an irregular series
of much smaller ones below it.  Large spots above the median series, frequently
alternating with it, sometimes partly confluent into a longitudinal series, some-
times forming with a mid-dorsal series irregular bars across the back.

As the speeimens, No. 7079, ranging up to S1 mm., arc essentially alike in color
and entirely different from the specimens of both smaller and larger size (74-120
mm.) from the same place referred to P. brasiliense, No. 7075, they have been
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separated from the latter species.  They may be identical with some of the younger
specimens of P. brasiliense mentioned by Eigenmann & Eigenmann in the papers
quoted above.

The speeimens, No. 7080, are much shriveled but probably belong to this
species.

59. Pygidium goeldii (Boulenger).
Trichomycterus goeldii BouleNGeR, Ann. Mag. Nat. Hist. (6), XVIIL, 1896, p. 154.

Habitat.— Colonia Alpina, Therezopolis, nearly 2,600 ft., near Rio de Janeiro.

I give the original deseription of Boulenger, . c.:

“Head much depressed, as long as broad, six times in total length; eye small,
midway between end of snout and opercular border, its diameter half interorbital
width; upper maxillary barbel reaching the pectoral; gill-membranes narrowly
joined to the isthmus, extending forward to below the eyes. Body as deep as
broad; caudal peduncle strongly compressed, twice as long as deep. Dorsal with
10 rays, opposite to the space between ventrals and anal, twice as distant from the
end of the snout as from the caudal; anal with 7 rays. Pectorals with the outer
ray produced, filiform. Ventrals equally distant from the end of the snout and
the posterior border of the caudal fin; latter rounded.  Yellowish, with ill-defined
brown spots above. Total length 99 millim.”

60. Pygidium brasiliense (Reinhardt).

Trichomycterus brasiliensis REINHARDT. MS. in Liitken, Overs. Dansk. Vidensk.
Selsk., 1879, No. 3, p. 29 (Rio das Velhas); LiTkeN, Velhas Flodens Tiske,
p. 15, in Vidensk. Selsk. Skr. (5), Afd., XII, 1875, pp. 135 and I, pl. 111, fig. 8
(Rio das Velhas); ? BouLenGer, Proe. Zool. Soe. London, 1891, p. 235 (Rio
Grande do Sul); RiBeiro, Kosmos, 1908 (Ribetro); Avchiv. Mus. Nae. Rio de
Janeiro, XIII, 1906 (p. 7 of reprint); Fauna Brasiliense, Peixes, IV (A4), 1912,
p. 223, Arch. Mus. Nae. Rio de Janeiro, X VL.

Pygidium brasiliensis Eigenyany & Eicenmany (partim), Proc. Cal. Acad. Sei.
(2), 11, 1889, p. 51; Occasional Papers Cal. Acad. Sei., I, 1890, p. 332; Proc.
U. S. Nat. Mus., XIV, 1891, p. 36; Eicenmann, Reports Princeton Univ.
Exped. Patagonia, 111, 1910, p. 399.

Trichomyecterus brasiliensis tristis LoTEN, L. c., p. 138, with figure, and p. L
Habitat.—Rios das Velhas and Doce south to Ribeira do Iguapé and ? Rio

Grande do Sul.

7594, C. M., four, 71-87 mm. Rio das Velhas. May 13, 190S.  Haseman.

7550, C. M., one, 133 mm. Burmier. May 14, 190S.  Haseman.

7075, C. M., fourteen, 74-120 mm. Rio Doce. May 25 and 27, 1908. Haseman.



338 MEMOIRS OF THE CARNEGIE MUSEUM.

Head 4.75-5 in the length; D.10.5 or 11.5; A. 7.5 or 8.5 counting the rudi-
mentary rayvs; P. 7; width of head very nearly equal to its length; eye in the middle
of the head or partly in the anterior half; interocular 3-3.33 in the length of the

head. Teeth conic.

Fic. 17. Pygidium brasiliense (Reinhardt). After Liitken.

Nasal barhels extending to a point above the end of the interoperele, maxillary
barbel to the gill-opening, or very little shorter or longer; peetoral a little longer
than snout and eye, the first ray heing very little prolonged in the smallest, equal
to the length of the head less the operele in the largest; origin of ventrals equidistant
from base of middle eaudal rays and base of peetoral in the speeimen from Burmier,
or to a point between the eyes and the operele in the others, reaching very little be-
vond the vent, about two-thirds to anal, or to the anal in the specimen from Burmier;
origin of anal below posterior half of dorsal, the distance between the base of 1ts
last ray and the base of the middle eaudal rays four and two-thirds to five and a
quarter in the length; caudal rounded, five and a hadf to six and a half in the length;
origin of dorsal over posterior half or end of ventrals, the distance between its
origin and the base of the middle caudal rays one and two-thirds to one and three-
fourths times in the distance between its origin and the snout.

~ -

// ‘
/

¥ic. IS, Pygidium brasiliense (Reinhardt). Opercle and P. brasiliense triste (Litken).
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The color in the specimens from the Rio Doee is the same.  Back and sides
with numerous spots and vermiculations, the spots forming an irvegular dark line
along the middle of the sides in front. The spots and vermiculations are a little
finer than in Littken’s figure of brasilicusis.  Tn the speeimens from Burmier and
the Rio das Velhas there is a distinet median lateral band, the markings below it
being coarse. In the largest the lateral band becomes obscure.
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61. Pygidium itatiayee (Ribciro).
Trichomyeterus brasiliensis itatiaye RiEIrRo, Archives Mus. Nac. de Rio de Janeiro,
X111, 1906, p. S, pl. I; Fauna Bras., IV (4), 1912, p. 223.
Habitat.—Itatiaya, Serra da Mantigueira.
Caudal subtruneate; head longer than broad; last ray of the dorsal over the
fourth of the anal; a dark lateral band.

Fic. 19. Pygidium itatiaye (Ribeiro), udult and young. After Ribeiro.

62. Pygidium triguttatum spee. nov.  (Plate LI, fig. 4.)
7600, C. M., a the type 36 mm., b to e, paratypes 26 -3+ mm. Jacarchy. July

14 and 15, 1908. J. D. Haseman.

Readily distinguished by the few spines in the interoperele.

Head 5-5.5; D. 8 or 9; A. 6 or 7.5; P. 6; eye in anterior half of the head, 2 in
the snout, 6 in the head, about 1.5 in the interorbital; teeth pointed, in very narrow
bands; gill-openings reaching forward to below the eye; nasal harbels reaching to
tip of opercular spines, or but little beyond the eye; maxillary barbels to the base
of the opereular spine or to the axil; pectorals lanceolate, the first ray mueh pro-
longed, one and a third times as long as the head i the type, longer than the head
in all but one of the paratypes; origin of ventrals equidistant from snout and middle
of caudal; tips of ventrals reaching anus in two of the specimens, falling consider-
ably short of the anus in the rest; origin of anal hehind the dorsal; distance between
last anal ray and caudal 5-5.5 in the length; caudal rounded, but few ineonspieuous
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accessory rays; distance from origin of dorsal to base of middle caudal rays 1.2-1.4
in the distance between snout and dorsal; distance from origin of dorsal to tip of
caudal sometimes less, sometimes greater, than its distance from the snout.

A row of small spots along the middle of the sides, another along the middle
of the back and a third between the two.

63. Pygidium punctatissimum (Castelnau). (Plate XLV, fig. 1.)

Trichomycterus punctatissimus CAsTELNAU,- Anim. Nouv. Am. Sud., 1855, p. 49,
pl. 24, fig. 3, GuntHER, Cat. Tlishes Brit. Mus., V, 1864, p. 272; RiBEiRro,
Tauna Braziliense, Peixes, IV (A4), 1912, p. 221.

Pygidium punctatissimum Eicexmany & Eicenmany, Proe. Cal. Acad. Sei. (2),
I, 1889, p. 52; Oceasional Papers C'al. Acad. Sci., I, 1890, p. 334; Proc. U. 5.
Nat. Mus., XIV, 1891, p. 36; Eicexnann, Reports Princeton Univ. Exped.
Patagonia, 111, 1910, p. 399.

Habitat—Rio Araguay.
Known from the types, with the characters given in the Key.

64. Pygidium minutum (Boulenger).
Trichomycterus minutus BouLENGER, Proc. Zool. Soc. Lond., 1891, p. 235, pl.
XXVI, fig. 3.
Pygidium minutum FacENMANN, Reports Princeton Univ. Exped. Patagonia, III,
1910, p. 399.
Habitat.—San Lorenzo distriet, southern Rio Grande do Sul.

Fia. 20.  Pygidium minutum (Boulenger). After Boulenger.

Head 4.5; D. S; A. 6; eye a little in advance of the middle of the head, 1.5 in the
mterorbital; gill-opening not continued forward to below the eye; maxillary barbels
three-fifths the length of the head, not reaching the gill-opening; nasal barbels
extending to the eye; dorsal entirely in front of the anal; origin of dorsal midway
between snout and tip of caudal; caudal rounded. Pale brown above, with three
longitudinal series of large squarish brown blotches. Iins immaculate, the largest
40 mm.
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65. Pygidium santae-rifae sp. nov. (Plate LI1, fig. 5.)

7599, C. M., type, 24 mm. Santa Rita, Rio Preto. July 10, 1908. Haseman.

Head 4; D.11; A. about 9; P. 8; eye very nearly in the middle of the head,;
about two in the snout, five in the head, a little less than interorbital; teeth pointed,
in a single series or in a very narrow band; gill-openings extending to helow the
middle of the eye; nasal barbel extending but little beyond posterior nares; maxil-
lary barbels to middle of interoperele; outer pectoral ray not prolonged, a little less
than head; origin of ventrals equidistant from snout and middle of caudal; anal
entirely behind the dorsal, distance between its last ray and the caudal 4.5 in the
length; caudal rounded, 5 in the length; distance between origin of dorsal and caudal
equal to distance between dorsal and the middle of the eye.

Sides with large spots.

In the length of the barbels and the color this species agrees very closely with
P. minutum from southern Rio Grande do Sul, with which it may be synonymous.
It differs in its longer head, the forward extent of the gill-opening, the more anterior
position of the dorsal. While the number of fin-rays as given differs, not much
weight attaches to this. I have endeavored to count all of the rudiments.

Genus V. EremopHILus® Humboldt. (Plate NXXXVI; Plate XL, figs. A, B.)

Eremophilus sive Thrichomycterus Humboldt, Rec. d’Obs. Zoo6l. et Anat., I,
1805, p. 17, pl. 6, reprinted in 1912, title-page 1911.
Trachypoma GiEBEL, Zeitschr. Gesellsch. Naturw., I1I, 1871, p. 97 (type marmora-
lum = mutisit).
Type.—Eremophilus mutisti Humboldt.
Like Pygidium, but without ventrals.

1. Eremophilus mutisii Humboldt. (Pl. XLI, figs. 1, 2; Pl. LIV, figs. 1, 2.)

Eremophilus mutisii Humsowrpt, [. ¢., I, 1805, p. 17, pl. 6; VALENCIENNES, 1 Hum-
boldt, IT, 1835, p. 340; Cuvikr & VarLenciEnNEs, Hist. Nat. Poiss., XV, 1846,
p. 500, pl. 553 (Bogotd); GunrHER, Cat. Fishes Drit. Mué., V, 1864, p. 275;
FicenmManN & EicEnManN, Proe. Cal. Acad. Sci. (2), II, 1889, p. 53; Occa-
sional Papers Cal. Acad. Sci., I, 1890, p. 339; Proc. U. S. Nat. Mus., XIV,

80 eomuodings, 6 = loving solitude (of the mountain lakes and streams).

“Je 1'ai nommé érémophile, & cause de la solitude dans laquelle il vit & de si grandes hauteurs, et
dans des eaux qui ne sont presque habitées par aucun autre étre vivant. Les naturalists qui craignent que
de nouvelles espéces de ce méme genre ne viennent a ¢tre découvertes dans des situations trés-différentes,
pourroient changer le nom d’érémophile en celui de thrichomycterus, tiré des barbillons attachés au nez de
ce poisson.”’ '
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1891, p. 37; Ewcenmany, Reports Prinecton Univ. Iixped. Patagonia, I,

1910, p. 400; Indiana University Studies, No. 23, Sept., 1914, p. 230.
Trachypoma marmoratum GIEBEL, [. c. .

Habitat.— Plain of Bogotd and north of it for a short distance.
5046a-p, C. M.; 12840, I. U. M., many, largest 325 mm. Ponta de Suba, north of

Chapinero. Eigenmann.

5049, C. M., two, largest 300 mm.  Laguna near Bogotd (bought in the market).

Eigenmann.
5048a—k, (!. M.; 12841, 1. U. M., twenty-two, largest 210, Herrera.  Eigenmann.
5047a-h, C'. M.; 12842, I. U. M., sixteen, largest 270 mm. Madrid.  Eigenmann.
7445a, C. M.; 13834, 1. U. M., two, 142 and 165 mm. Rio Chiquinquicre, Boyaca.

Gonzales.
7446a, C. M., one, 220 mm. Rio Bogotd. Gonzales.

13836, 1. U. M., three, 130-160 mm. Rio Funjueclo at Usme Sur near Bogota.

Head 5.33-6; depth 5-6.33; D. 11.5; A. 9.5; P. §; head pointed, a little longer
than wide; eenter of the eye very little in advance of the eenter of the head; inter-
ocular three times, or a little more, in the head; teeth conical, in three to five rows;
gill-openings not extending forward to below the eye; a very narrow free mem-
brane across the isthmus.

Nasal barbel extending to the base of the opereular spines or shorter; maxillary
barbel extending very little if any further than the nasal barbels; pectoral 1.5-2
in the head, its first ray sometimes very slightly produeced, origin of anal about
under the middle of the dorsal, the distance hetween the last ray and the middle
caudal rays 4.5-5.5 in the length; depth of caudal peduncle 1.25-1.5 in its length,
66-.8 in the greater depth; caudal very broad and short, 1ts length seven or more
in the length; origin of dorsal nearly equidistant from tip of caudal and the head,
its distance from the base of the middle caudal rays 1.8-2 in its distance from the
snout.

Blackish, everywhere with well-defined but wregular spots or vermiculations.
The black background most abundant above, the light vermiculations predominant
below.  In some speeimens the dark predominates everywhere, the light being
reduced to spots, or vermiculations, in others the light predominates; in the young
there is a narrow dark median stripe, and the dark of the caudal peduncle consists
of a few irregular spots, on the back in front of the dorsal the typical color of the
adult obtains. Very variable.

The speeimens from the Rio Funjuelo deserve speeial mention.

The largest measures a few millimeters over 160; 1t is not possible to give
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the exact length, owing to the curves. This specimen is without pigment. The
eye is apparent only on account of the lens and its overlying hvaline skin. The
eye measures 2 mm. in diameter.  This measurement is taken with the skin re-
moved. The eye ts not pigmented.

Another specimen measures 130 mm. It is also without pigment except in the
eye. The eye seems to be fully pigmented and measures about 2 mm.

The third specimen measures 133 mm. The caudal and all but a small pateh
on the dorsal surface of the caudal peduncle are without pigment. The region
from the caudal peduncle to the head is pigmented, but much more sparingly than
in normal specimens, and there are irregular pigment-free spots.  The sides of the
head behind the eves are free from pigment, the dorsal surface of the head and
snout are again pigmented.  The eye ts normally pigmented and measures a little
less than 2 num.

These specimens seem to be identical with the normal “Capitan’ in all respeets
except the color.

As stated elsewhere, the “Capitan” is a fish of considerable importance on the
plains of Bogoti. The fish are caught with long-handled dip-nets several feet in
diameter.  The net is held in a slanting position by one man, one or several others
drive the fishes into the net by beating the water. From time to time the net is
raised and the fish removed.  We supplemented this method by having the Indians
drag a small scine, which yiclded many smaller specimens.  All we caught were
about 80 mm. long or longer, 7. ¢., we caught no very young ones. The Indians
also secured specimens by thrusting their hands and arms into the holes in the banks.
It has heretofore been recorded exelusively from the Plains of Bogotda. Mr. Gon-
zales has sent two speeimens from the Rio Chiquinguiere north of the plain.

Genus VIL Pareropon®™ Kner.  (Plate XXXVIIL)

Pareiodon KNER, Sb. Ak. Wiss. Wien, XVII, 1855, p. 160.
Centrophorus KNER, Denkschr. Akad. Wiss. Wien, 1859, XVII, p. 167,
Astemomycterus Guicnenor, Rev. et Mag. Nat. Hist., XIi, 1860, p. 525, fig. 2

(pusillus).
Pariodon GUNTHER, Cat. Fishes Brit. Mus., V, 1864, p. 275.

Type.—Pareiodon microps Kner.

No mental barbels, no nasal barbel, two slender harbels at angle of mouth;
outer pectoral ray not prolonged beyond the other rays; gill-membrane confluent
with the isthmus, without a free fold in the middle, a narrow fold just below the

N rapea = cheek, édots, 6 = tooth.
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eill-opening which is restricted to the space behind the interopereular spines, the
membrane being confluent with the shoulder behind the opercular spines; mouth
subterminal, a single series of teeth in each jaw, about
sixteen on the pre-opercle and about thirteen on the
mandible. The teeth of the two jaws alike, similar to

the teeth at the end of the premaxillary of Rranchioica and
o , : . .
i %{N ) some species of Vandellia.  They consist of a narrow

YV

basal section, an enlarged middle section, from the mner
(median) angle of which projects a short spur laterad, the
WW\N ¢ W\W spur being slightly twisted from the plane of the rest of
the tooth; the teeth not movable; interopercle with a

F1c.21. Parciodon microps single series of six backward directed, slightly divergent
Kner. a, outline of head from
above; b, the interopereular ] . .
spines; ¢, the opereularspines; 11 the main posterior row; five much smaller ones in

d, a premaxillary and a man- t]e anterior row; caudal forked.

dibular tooth, very much en- .

larged. Pareiodon has the appearance of an overgrown Van-
dellia, from which 1t differs in dentition, in the size of the

eye, and the general shape of the head.

spines; opercular spines shightly divergent, four spines

1. Pareiodon microps IXner. (Plate LIV, fig. 3.)

Pareiodon microps KNER, . ¢. (Borba on the Nadeira about four days from its
mouth); Kicexmanny & Eicenmann, Proe. Cal. Aecad. Seci. (2), II, 1889,
. 55; Oceasional Papers Cal. Acad. Sci., 1, 1890, p. 346; Proc. U. S. Nat. Mus.,
X1V, 1891, p. 37; RiBEIRO, Fauna Bras., IV (A), 1912, p. 232; Comm. Linhas
Telegraphicas Estrategicas de Matto-Grosso ao Amazonas. Annexo 5, Sept.,
1912, p. 30 (Mandos); FowLER, Proc. Acad. Nat. Sei. Phila., 1915, 229 (Amazon
between mouth of Rio Negro and Peru).

Pariodon microps GGonxTRER, Cat. ishes Brit. Mus., V, 1864, p. 275; Corg, Proc.
Acad. Nat. Sei. Phila., 1872, 290 (between Rio Negro and Peru.)

Trichomycterus pusillus CASTELNAU, Anim. Amér. du Sud, Poissons, 1855, p. 50,
pl. 24, fig. 4 (Araguay; Amazon).

Astemomycterus pusillus GuicHENOT, [. ¢. (Araguay; Amazon).

Pareiodon pusillus RiBriro, L. c., p. 234.
Habitat.—Amazon Basin,
The specimen in the collection of the Philadelphia Academy of Seciences,

mentioned by Cope and Fowler, 1s about 145 mm. long. I am indebted to Dr.

Fowler for the loan of this specimen.
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Head 8; depth 6; D. 10, of which eight are full length; A. 7, of which five are
full length; eye minute, about thirteen times in the head; center of head a full
orbital diameter behind the posterior margin of the cye; interorbital 2.1 in the
length of the head, snout 3 in the head, broad; width of head equal to its length;
maxillary barbel not reaching to the interopercular spines; lower barbel reaching a
little beyond the middle of the maxillary barbel; depth of caudal pedunele two and
one-fourth in its length; pectoral about equal to the length of the head without the
operele; distance between origin of dorsal and base of eaudal twiee its distance from
the snout; last dorsal ray slightly in front of the anal; dorsal and anal truneate or
slightly emarginate; anus under middle of dorsal; ventrals not reaching anus, their
origin equidistant from tip of eaudal and interoperele; caudal deeply forked, the

upper lobe two and one-half times as long as the middle rays; caudal fulera not
conspicuous.

Genus VII.  Hevonemus® Eigenmann & Ward.  (Plate XXXVI).

Henonemus E1cExmany & Warp, Ann. Carnegic Mus., 1V, 1907, p. 118 (inter-
medius).
Cobitiglanis FowLER, Proe. Acad. Nat. Sei. Phila.; 1914, p. 268, fig. 16 (taxistigma).

Type.—Stegophilus intermedius Eigenmann & Eigenmann.

The genus Henonemus was created for Stegophilus intermedius on the obser-
vation that it has but one barbel at the angle of the mouth. The sccond (lower)
barbel at the angle of the mouth is so minute that it ought not to be considered of
generie value, espeeially sinee a minute barbel has been found on closer observation
in a number of cases where but one barbel had been recorded. 1t is probably present
in the type of Henonemus. The types of Homodietus and Henonemus differ in the
number of opereular spines, four or five in the former, but two in the latter. The
names may, therefore, be at least temporarily retained.

Cobitiglanis was proposed as a subgenus of Ochmacanthus.  However, the type
of Cobitiglanis is not related to Ochmacanthus.  Cobitiglanis laxistigma is searcely
distinet from H. punctatus and the name Coblitiganis is a synonym of the subgenus
Henonemus.

This genus, as far as known, consists of free-living species, and is closely re-
lated to the commensal Stegophilus. The mouth is wide, inferior, provided with
numerous teeth in series on the jaws and lips; those of the middle of the upper lip
are long and in part are homologous with those of Vandellia; the opercle hears two
spines, the pre-operele five or more. Where observed, the lower barbel is very
minute, followed by an additional barbel or labial lobe; the lower jaw is well formed,

82y, = one, vipe = thread. A misnomer, since there are two maxitlary barbels.
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the rami transverse, united.  The genus differs from Stegophilus chiefly in the shape
of the caudal, which is emarginate instead of rounded, and in the number of oper-
cular spines.
Key 1o Tne SpECIES OF HBENONEMUS.

a. Origin of dorsal equidistant from tip of caudal and interoperele; origin of ventrals nearly equidistant

from tip of lower caudal lobe and snout. i

b. Sides plain, caudal spotted, last half of its lower lobe black; D. 10; A. 9.

1. macrops (Steindachner).
bb. Sides with a median series of spots, and smaller spots above them; tip of lower canrdal lobe and
an oblique band across the upper lobe black..................... 2. punctatus (Boulenger).
bbb. Sides with a regular series of spots, smaller spots above them; lower caudal lobe not black at tip,
several obscure spots on dorsal, caudal and base of pectoral. ... .. .. 3. taxistigmus (Fowler).
aa. Origin of dorsal equidistant from tip of eawdal and oceiput; origin of ventrals equidistant from bases
of caudal and pectoral; caudal with faint dusky spots; upper surface with dark spots; a series of
larger spots along the middle of the sides............ 4. intermedius (Iligenmann & Figenmann).

1. Henonemus macrops (Steindachner).

Stegophilus macrops STEINDACHNER, Flussf, Siidam., IV, 1882, p. 28, pl. VI, fig.
2-2¢ (Lake Manacapurtl); Iicenmany & Eicenmany, Proe. Cal. Acad. Sel.
(2), 11, 1889, p. 55; Oceasional Papers Cal. Acad. Sei., 1, 1890, p. 344; Proc.
U. 8. Nat. Mus., X1V, 1891, p. 37.

Henonemus macrops 1GENMANN, Reports Princeton Univ. Ixped. Patagonia, 111,
1910, p. 401; Riseiro, Fauna Bras., IV (4), 1912, p. 231.
Habitat.—TLake Manaeapurt.

T1c. 22.  Hewonemus macrops Steindachner.  (After Steindachner.)

Known from the types only, which are in the Vienna Muscum. Head 5;
depth 5; D. 10; A.9; P.6; eve 3.4 in the head; width of head 1.25 in its length;
barbel scarcely more than half as long as the eye; peetoral equals the head without
the snout; distance between caudal and origin of dorsal 1.5 in its distanee from the
snout; origin of anal under the last dorsal ray; sides of head and body without spots;
tip of lower eaudal lobe dark, the other fins plain.

2. Henonemus punctatus (Boulenger). (Plate X1, fig. (")
Stegophilus punctatus (BOULENGER), Proc. Zool. Soe. Lond., 1887, p. 279, pl. XXI,
fig. 4 (Canclos); Eicenmany & Eicenmaxy, Proe. Cal. Acad. Sei. (2), 11,
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1889, p. 54; Oceasional Papers Cal. Acad. Sci., 1, 1890, p. 343; Proc. U. 8. Nat.
Mus., XIV, 1891, p. 37. '

Henonemus punctatus FiGENMANN, Reports Princeton Univ. Exped. Patagonia,
111, 1910, p. 401.
Habitat —CC'anclos, Ecuador; Santarcm, Brazil.
Myr. Haseman collected the following speeimens:

7083, C. M., fourteen, largest 88 mm. Santarem, Dec. 9, 1909.

7544, C. M., four, 72-90 mm. San Antonio, Rio Madeira, Nov. 3, 1909.
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Fia. 23.  Henonemus punetatus (Boulenger).  After Boulenger.

Head 5.5-6; depth 6.5-7;"D. 10 or 11; A. S; P. 6; eve 4 in the head; width of
the head 1.2 in its length; operele with two spines, interoperele with four in the
main row, of which the upper is much larger, two in the second row; three rows of
movable teeth in the lip of the upper Jaw, the rows close together, the teeth minute,
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Fia. 24.  Henonemus punetatus (Steindachuer). A, operele with its two spines; B, pre-opercle
with its spines; €, half of the premaxillary with its teeth.
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exeept for the middle ones of the inner series, which are much larger, similar to those
m the premaxillary of Vandellia; four rows on the premaxillary, of which the three
outer rows are similar to, but a little larger than, the labial teeth; the teeth of the
mmner series are pressed together, broad, bent toward the middle line near the tip and
then are abruptly bent backward and inward, then outward; about fifty teeth in
the mner row on cach side, about seventy-five in the next row; five rows of teeth
in the lower jaw, the outer series labial, those of the next three rows minute, re-
curved hooks, those of the innermost series like those of the inner series of the
upper jaw; cve large, without a free orbital rim; posterior naves in a line with the
anterior margin of the eye, much eloser together than the anterior; no nasal barbel;
maxillary barbel broad at base entirely concealing the very minute second barbel.

Axillary gland large, the peetorals considerably shorter than the head; distance
of origin of dorsal from caudal 1.5-1.75 in its distanee from the snout; origin of anal
under or behind the last dorsal ray; back with numerous small spots; sides with a
row of much larger spots; lower caudal lobe dark toward tip, base of the fin spotted
like the sides, upper lobe free from chromatophores toward its tip, a few spots along
lower margin of caudal pedunele; dorsal with spots on its basal half.

3. Henonemus taxistigmus (Fowler).

Ochmacanthus (Cobitoglanis) taxistiqa Fowrer, Proe. Acad. Nat. Sei. Phila., 1914,

P. 268 (Rupununi River).

Habitat.—Rupununi River, British Guiana.

IKnown from the type, 390344 A. N. S. P, 93 mm., which I have had the oppor-
tunity to examine through the courtesy of Dr. H. W. Fowler.

Head 5.5; depth 6.5; D. 10; A. 7.5; P. 7; eye 3-3.33 in the head, width of head
1.1, snout 3.25, width of mouth 1.5, interorbital 3.5, peetoral 1.4, lower caudal lobe
1.17, eaudal peduncle 2.5; lower barbel one-fifth as long as the upper; upper jaw
with four series of teeth, upper lip with three, at least seven series in the mandible;
pre-operele with five or more spines; opercle with two smaller spines; origin of
dorsal equidistant from tip of caudal and interopercle.

'.":.t' '\owoo*o QAQH‘W’WQ«Q ------- 4’ %j%

\ \ = =
,\\%

S
Fia. 25, IHenonemus tavistigmus (Fowler). After Fowler.

Predorsal region with about four series of irregular, dusky spots, upper surface



EIGENMANN: THE PYGIDIIDAE, A FAMILY OF SOUTH AMERICAN CATFISHES. 349

of head with similar spots, one marking the interopercular, another the opercular
spines; a few median, dusky spots behind the dorsal; sixteen sharply defined, dusky
blotches along the lateral line increasing in size to the caudal peduncle. Fins all
pale or whitish, several obscure spots of dusky on dorsal, caudal, and base of pec-
toral.

4. Henonemus intermedius (Pigenmann & Eigenmann).

Stegophilus intermedius F1GENMANN & Eicenmany, Proe. Cal. Acad. Sci. (2), 11,
1889, p. 54; Occasional Papers Cal. Acad. Sei., [, 1890, p. 343; Proc. U. S. Nat.
Mus., X1V, 1891, p. 37. -

Henonemus intermedius E1GENMANN, Reports Princeton Univ. Exped. Patagonia,
111, 1910, p. 401; Ribeiro, Fauna Bras., IV (4), 1912, p. 230.
Habitat.—Headwaters of the Rio Araguay.

This species, found in a region intermediate between the localities where
punctatus and maculatus are found, combines in a remarkable way the characters
of those species. ,

Type, No. 9842, M. C. Z., one specimen, 80 mm. Goyaz. Senlior Honorio.

Head 5.5; D. 9; A. 7; eye equals snout, 3.5 in the head; mouth large, upper lip
with two series of teeth, premaxillary and mandible with four series of depressible
tecth, those of the inner series enlarged at the tip; barbel shorter than eye; head a
little longer than wide; operele with two spines, interopercle with five or six claw-
like spines .

Elongate, compressed behind, depressed forward; head somewhat longer than
wide, snout pointed; eye large, once in the snout, three and one-half times in the
head. Mouth large. Lower lip not dilated. Origin of dorsal about equidistant
from tip of caudal and occiput; caudal emarginate; anal placed entirely behind the
dorsal; origin of ventrals equidistant from bases of caudal and pectoral. Light
brown; entire upper surface with rather large dark brown spots; a series of larger
dark spots along the middle line of the sides, the spots becoming larger towards
the tail; caudal with a few, faint, dark spots.

Genus VIII. PseuposTEGOPHILUS® Eigenmann & Eigenmann.,
Pseudostegophilus E1IGENMANN & Ercenmann, Proe. Cal. Acad. Sei. (2), I, 1889,
p. 54.
Type.—Stegophilus nemurus Gunther.
This genus has the characters of Homodiwtus but has a deeply forked eaudal.

3 yedns = false; Stegophilus, the name of a related genus, see p. 353, from oréyos, 76 = a roof, and
diros, 6 = a lover.
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1. Pseudostegophilus nemurus (Giinther). (Plate XLIV, fig. 5.)

Stegophilus nemurus GUNTHER, Proc. Zool. Soc., London, 1869, p. 429. (Peruvian
Amazon.)

Pseudostegophilus nemurus Licenmany & EicEnmanny, Proe. Cal. Acad. Sei. (2),
I1, 1889, p. 54 (Maranion or Uecayale); Ocecasional Papers Cal. Aead., Sci. I,
1S90, p. 341; Proe. U. 8. Nat. Mus., X1V, 1891, p. 37; Eicenmany, Reports
Princeton Univ. Exped. Patagonia, 11, 1910, p. 400.

Habitat—Upper Amazon, Rio Mamordé.

7047a—f, C. M., 63-78 mm. Rio Mamoré. Sept. 19, 1909. J. D. Haseman.
Head 5; depth 6-6.5; D. 9; A. 7; P. 6; eye 4-4.5 m the head, less than snout or

interorbital; maxillary barbel about as long as the eye, lower barbel very minute.
Ifive rows of teeth on the upper lip, four in the upper jaw, six rows i the lower jaw
and hp; gill-membrane not forming a fold across the isthmus; eight or nine spines
on the interoperele and opercle; pectoral a little shorter than the head; origin of
ventrals about equidistant from tip of snout and tip of middle eaudal ray (its base
m a specimen in the Mus. Comp. Zodol.); origin of anal behind the dorsal, the dis-
tance of the base of its last ray from the base of the middle caudal ray four and one-
half in the length; eaudal deeply forked, the lobes pointed, the upper lobe longer
than the lower; distance of origin of dorsal from base of middle caudal rays 1.5-1.6
in its distance from the snout; a dark shade across the head between the eyes,
another between the opereles, four bands across the back and sides about equal to
the mterspaces, the marging of the bands darkest; lower eaudal lobe and tip of the
upper black.

Genus IX. Homoprrrus®™ Kigenmann & Ward., (Plate NXXVIIL)

Homodictus Excennany & Wanrp, Annals Carncgie Mus., 1V, 1907, p. 117, pl

XXXI1V, figs. 2 and 3 (anisitst).

Type.—Homodiwtus anisitsi Eigenmann & Ward.

Operele with four or five spimes direeted upward and backward, interoperele
with more, direeted downward and backward; eye 3.5-5 in the head.  Otherwise
like Henonenius.

Kuy 1o tng Srecies oF IToMODLETUS.
a. Caudal slightly emarginate, oblique; aceessory rays numerous; origin of dorsal equidistant from tip of
caudal and eye; origin of ventrals equidistant from snout and caudal; D. 8; A. 8; back and sides

with ehromatophores, but without distinet spots; middle caudal rays black.
1. anisitsi Iligenmann & Ward.

W podionros = living or eating with others.  In allusion to the known parasitic habits of some of its
relatives.
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aa. Caudal forked or deeply emarginate, aceessory rays few, ineonspieuous; origin of dorsal « little nearer
tip of snout than tip of upper eaudal lobe, or the reverse; origin of ventrals equidistant from base of
caudal and the eye, or a little nearer the former; D. 10; A. 7; back and sides with eonspieuous spots
unsymetrieally distributed, sometimes in part arranged as a median series; a spot at base of
eaudal, tips of eaudal lobes blaek. .. ........ ... .. ... ... . ..., 2. maculatus (Steindachuner).

1. Homodiztus anisitsi Kigenmann & Ward. (Plate LV, figs. 3 and 5.)%

Homodiwtus anisitsi K1GENMANN & WARD, Ann. Carnegie Mus., IV, 1907, p. 117,
pl. XXXIV, figs. 2 and 3 (Villa Rica); KicEnmManN, Reports Princeton Univ.
Exped. Patagonia, 111, 1910, p. 401.

Habitat—Villa Rica, Paraguay.

Known only from the type in the collection of Indiana Unmversity.

10155, I. U. M., @, 43 mm., the type. Small creck at Villa Rieca, Paraguay.
Anisits.

Head 6.5; depth 5.75; D. 8; A. S; eye equals snout, 3.5 in the head, about equal
to interorbital; head nearly as wide as long; opercle with about four spines, inter-
opercle with six; the barbel shorter than the eye, the inner barbels much smaller;
upper jaw and lips each with about four distinet series of teeth; those on the lips
freely movable; the teeth narrow, more or less spoon'-om'-shaped, those of the inner
series slightly larger; lower lip without tecth, three series of teeth on the jaw.

- Axillary gland very large; origin of dorsal equidistant from tip of caudal and
posterior margin of the eye; caudal slightly emarginate, the upper lobe longest;
origin of anal under end of dorsal; ventrals reaching vent, which is equidistant from
tip of mouth and tip of caudal, origin of ventrals equidistant from snout and caudal.
Accessory rays numerous.

In aleohol uniformly pale. The fresh specimen preserved in formalin was straw-
colored, the back with numerous large, conspicuous, stellate, black chromatophores,
and many more smaller, much less conspicuous, brown ones; sides with a few small,
stellate, black, chromatophores, gradually giving rise to a regular series along the
middle of the tail; a dusky streak along the sides between the myotomes of the body
and the thin eovering of the abdominal cavity; a small, black spot at the base of
the middle ecaudal ray; middle caudal rays dark, becoming intensely black toward
tip; oblique bars extending from the end of the second ray below median dark one
downward and forward to the tip of the lower caudal fulera and then as a black line
forward along the tips of the fulera; another one like it in all respects from the tip
of the second ray above the median dark one upward and forward to the tip of the
caudal fulera and then forward along their tips as a black line; remaining fins more
or less dotted.

% The eaudal should be emarginate in the figure.
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Alimentary canal straight, without convolutions or bends, the thin-walled
stomach lying lengthwise and giving rise to a short, thin intestine, which merges
into the much longer and larger, but thin-walled, large intestine which appears to
be filled with minute grains of sand.

2. Homodiztus maculatus (Steindachmner).
Stegophilus muculatus STEINDACHNER, Denk. Ak. Wiss., Wien, XLI, 1879, p. 25,

IV, fig. 2 (La Plata); Kigenmanny & EiGENMANN, Proe. Cal. Acad. Sci. (2),

I, 1889, p. 54; Occasional Papers Cal. Acad. Sci., 1, 1890, p. 343; Proe. U. S.

Nat. Mus., X1V, 1891, p. 37.

Henonemus maeulatus E1GENMANN, Reports Princeton Univ. IKxped. Patagonia,

11T, 1910, p. 401.

Habitat.—La Plata, in Province Buenos Aires; Uruguay Basin.

IKnown from the type, a specimen 105 mm. long, and
7545a-d, C'. M., 67-69 mm. Uruguayana, Feb. 6, 1907. J. D. Haseman.
7546a-c, C. M., 64-70 mm. Cacequy. Feb. 2,1907. J. D. Haseman.

Head 5.75-6.75; depth 6-9; D. 9; A. 7; P. 6; eye 3.66—4 in head, equal to snout
or interorbital; maxillary barbel filamentous, equal to the eye, the inner barbel
much smaller; seven series of teeth in the upper jaw and lip, five in the lower; about
seven, graduate, opercular spines, about nine larger interopercular spines; gill-
membrane forming a free fold across the isthmus; anal behind the dorsal.  In the
type, a series of spots along the back, another row of spots along the middle of the
sides; two or three rows of smaller spots between the two; base of caudal with a
dark cross-bar, several small spots along the upper edge of the eaudal; tips of the
caudal dark spotted.
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6. 26.  Homodietus maculatus (Steindachner). After Steindachner.
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In the specimens collected by Haseman the color-marking is less regular, the
sides and back with unsymmetrically placed spots, largest on the caudal peduncle,
smallest on top of the head, sometimes arranged in a series along the middle of the
sides; the spot at the base of the caudal largely above the middle.

Genus X. SteEGOPHILUS® Reinhardt. (Plate XXXVII.)

Stegophilus REiNuarpT, Vidensk. Meddel. Naturh. Foren., Kjdbenhavn., 1838

(1859), p. 79, pl. 11.

Type.—Stegophilus insidiosus Reinhardt.

No nasal or mental barbel, lower barbel at angle of mouth excessively minute,
a minute dermal flap below the lower barbel; mouth very wide, inferior; eye large,
superior; posterior nares between the front parts of the eyes; opercle and inter-
opercle with several spines; gill-opening narrow, about a third as wide as the mouth,
in front of the pectoral, the membrane not forming a freec margin; first pectoral ray
not produced in a filament; origin of ventral one and a half to two times as far from
snout as from caudal; caudal rounded, not greatly contracted at base, the accessory
rays not conspicttous; origin of dorsal behind the vertical from the origin of the
ventrals; tecth very numerous, in regular scries, those in the middle of the upper
Jaw larger than the others.

1. Stegophilus insidiosus Reinhardt.

Stegophilus insidiosus REINHARDT, L. ¢., p. 79-97; GUNTHER, Cat. Fishes Brit. Mus.,

V, 1864, p. 276; Lurken, Velhas Flodens Fiske, p. 15; Vidensk. Selsk. Skr.

(5), Afd. XI1I, 1875, p. 135, and I, text figures 1-3 (Rio das Velhas); EiGENMANN

& EicenmanN, Proe. Cal. Acad. Sei. (2), 11, 1889, p. 55; Occastonal Papers

Cal. Acad. Seci., I, 1890, p. 344; Proc. U. S. Nat. Mus., XIV, 1891, p. 37;

EicenmanN, Reports Prinecton Univ. Exped. Patagonia, 111, 1910, p. 400.

Habitat.—Parasitic in large fishes (Pseudoplatystoma orbignianum = coruscans)
of the San Francisco basin and free on sand bars of the upper San Francisco hasin.
7551, C. M., one, 32 mm. Opposite Januaria. Dee. 12, 1907. Haseman.

This example is the first one sceured since Reinhardt obtained his specimens
from the gill-chamber of a large catfish, Pseudoplalystoma. Haseman took his
speeimen on Dee. 12, 1907, from the sandy shore of an i1sland in the Rio San Fran-
cisco, in front of the town of Januaria. If this specimen is really identical with
those scecured by Reinhardt from the same river basin, Stegophilus appears to have
the gencral habit of members of the family of burrowing i sand as well as the peeu-
liar habit of entering the gill-chambers of other fishes. This double, Jekyl and

38 yréyos, 76 = A 100f; pidos, o = a lover, i. ¢., loving a covered home, in allusion to its habit of living

in the gill-cavities of other fishes.
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Hyde, habit of Stegophilus lends probability to the reported habit of Vandellia
of entering the urethre of bathers. For an account of the habit of the species
see page 267.

Fra. 27.. Stegophilus insidiosus Reinhardt. (After Liitken.)

Head about six times in the length; D. 8; A. 7; P. 7; cye about equal to snout
or interorbital, four times in the head; maxillary barbel equal to half the width of
the mouth, extending to the interopercular spines, lower barbel about four-tenths
as long; a thin, narrow membranous flap below the lower barbel; head flat below,
its width equal to its length less the opereular spines.

This specimen has hardened in the alcohol and it is not possible to deseribe
the details of the teeth.

Ten or eleven hooks in two series, on the interoperele, directed downward and
hackward, eleven or twelve thorns on the operele in three or four irregular series,
inereasing in size from the minute anterior ones to the strong posterior one.

Peetoral about as long as the head without the snout; origin of ventrals equi-
distant from base of caudal and tip of pectoral; distance between origin of dorsal
and base of middle caudal rays 2.33 in its distance from the snout, distance between
last anal ray and base of caudal 6.5 in the length; caudal rounded, ventral accessory
rays inconspicuous, a few prominent dorsal aceessory rays.

No color-markings.

Genus XI.  Acantnoroma® Liitken.  (Plate XXXVII.)

Aeanthopoma LuTkeN, Vidensk. Meddel. Naturh. Foren. Kjébenhavn, for 1891,
1892, p. 53, fig. (anncctens).
Like Stegophilus, the gill-membranes forming a free fold across the isthmus.

3 gravfos, 6 = spine; ropa, 76 = operele.
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1. Acanthopoma annectens Liitken.

Acanthopoma annectens LUTKEN, . ¢. (Hualldga) ; Etcenmany, Ann. Carnegie Mus.,
IV, 1907, p. 119; Reports Princeton Univ. Exped. Patagonia, 111, 1910, p. 401.
Habitat.—Huallaga. ’
IKnown from the type 100 mm. long in the colleetion of Prof. R. Leuckart.

Anterior part, espeeially the head, depressed; head parabolic; eyes not large; dis-

tance between anterior nares twice the distance hetween the posterior, neither with

a barbel; a group of four to six large and some small spines on the opercle; another

larger group, ten to twelve, on the interoperele; mouth inferior; upper jaw with six

to seven very regular rows of very small teeth; in the lower jaw are “naeppe mere
end en enkelt Roekke telstede.”  Free margin of the gill-membrane begins behind
the interopercle and is continued across the isthmus without uniting with it.

Fic. 28.  Acanthopoma annectens Littken. (After Littken.)

Origin of ventrals equidistant from bases of eaudal and pectoral, or tip of
caudal and the mouth; origin of dorsal nearly twice as far from snout as from base
of caudal; origin of anal under end of dorsal; caudal slightly emarginate; back with
obseure spots. .

Called annectens to indicate its supposed position between the Pyeidiine and
Stegophiline.

Litken says it 1s nearest Henonemus microps = macrops?

Genus XII. Ocmyacantaus® Eigenmann. (Plate XXXVIL.)

Ochmacantlius E1GENMANN, Mem, Carn. Mus., V, June, 1912, p. 213.

Gyrinurus RiBeiro, Comm. Linhas Telegraphicas Estrategicas de Matto-Grosso
ao Amazonas, Annexo No. 5, Sept., 1912, p. 27, pl. with three figures,
Type.—Ochmacanthus flabelliferus Kigenmann.

3 gxpa, 76 = a hold; dkarfos, 6 = a spine.
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No nasal or mental barbels; Jower barbel at angle of mouth minute or well
developed; mouth very wide, inferior; eye large, superior; posterior nares between
the anterior margins of the eyes; gill-opening very small; first pectoral ray not
spinous, not produced in a filament; aceessory caudal rays very numerous, the
caudal greatly contracted at basc; origin of anal behind that of the dorsal; teeth
very numerous, in regular series, none on the lip of the upper jaw.

KEY To THE SPECIES OF OCHMACANTUUS.

a. Maxillary barbel reaching pectoral; origin of dorsal equidistant between tip of eaudal and snout or
nearer caudal; accessory caudal rays highest near the middle; distance between last anal ray and
caudal two in its distance from the snout. (Gyrimwrus).. .. ........1. batrachostoma (Ribeiro).

aa. Maxillary barbel about as long as the eye, reaching tip of interopercular spines; origin of dorsal much
neaver tip of caudal than snout; aecessory caudal rays graduate to the eaudal into which they
gradually merge. (Ochmacanthus).

b. Distance between last anal ray and caudal 4-4.5 in the length; origin of dorsal in advance of
origin of anal; ventrals not reaching anal; gill-opening extending from the operele to behind the
middle or lower part of the opercular spines .. .............. 2. reinhardti (Steindachner).

bb. Distance between last anal ray and caudat three in its distance from the snout; origin of dorsal
over origin of anal, ventrals reaching anal; gill-openings confined to the region between the
interopereular and opercular spines........ .. ... 3. flabelliferus Eigenmann.

1. Ochmacanthus batrachostoma (Ribeciro). (Plate LV, figs. 1-3.)

G yrinurus batrachostoma RiBEIRO, I, ¢. (8. Luiz de Caceres.)

Habitat—Upper Paraguay.

Known from the type, a specimen 32 mm. long, and
7553, C. M., about 31 mm. Puerto Suarez, swampy shore of big bay between

Brazil and Bolivia. May 7, 1909. Hasceman.

7554, C. M., 30 mm. Rio Jaurii, twenty-cight miles above its mouth at Campos

Alegre, thirty miles southwest of Caccres.  Junce 2, 1909.  Haseman.

Head 5.5 6.5; depth 6.5-9; D. 10-12; A. 8-9; P. 4; eyes superio-lateral, three
or four in the head, longer than the snout, about equal to the interorbital; maxillary
barbel reaching axil of pectoral, the lower one to the opercular spines; head as.
broad as long; six to eight opercular spines arranged in a group; interoperele with
about five to eight spines in one or two series; teeth conical, in three parallel series;
body depressed in front, compressed behind; dorsal and anal rounded; dorsal
behind the ventrals, its origin equidistant from tip of snout and tip of caudal in the
figure of the type, its distanee from the caudal 1.3-1.5 in its distance from the snout
in the speeimens enumerated above; anal partly under dorsal, distance of its last
ray from the caudal about 3.5 in its distance from the caudal in the specimens at
hand; caudal minute, rounded, hidden in the accessory rays which are greatly
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developed into fins like those of a larval frog; everywhere exeept on the belly spotted.
Twenty-one vertebrae behind the anal.
The type was eaught among water-weeds (Eichornea azurea).

2. Ochmacanthus reinhardti (Steindachner). (Plate LV, fig. 4.)
Stegophilus reinhardti STEINDACHNER, Flussf. Siidam., TV, 1882, p. 28, pl. VI, fig. 1

(Lake Manacapuri; Rio I¢a; Montalegre; Teffé¢; Tabatinga); EicENMANN &

E1GENMANN, Proe. Cal. Acad. Sci. (2), 11, 1889, p. 55; Ocecasional Papers Cal.

Acad. Sci., 1, 1890, p. 344;Proc. U. S. Nat. Mus., XTIV, 1891, p. 37 ; EIGENMANN,

Reports Prineeton Univ. Exped. Patagonia, 111, 1910, p. 401; RiBriro, Fauna

Bras., IV (4), 1912, p. 401.

Habitat.—Amazons.

7552, C. M., 38 mm. Amazon,at upper end of island four miles above Santarem.

Deec. 9, 1909. Haseman.
7555a-b, C. M., 35-46 mm. Igarape de Jaura, entering R. Tapajos two miles

above Santarem. Dee. 11, 1609. Haseman.

Head 7; D. 11-13 (9 or 10 developed rays); A. 10-11 (S or 9); P. 6, partly
adnate; eye equals snout, less than interorbital, entirely in the anterior half of the
head, 4-5 in the head; maxillary barbel reaching interopercular spines, the lower
barbel a third or fourth as long; S or 9 interopercular spines, 9 to 12 opercular;
width of head equal to its length. Three series of teeth in the upper jaw, those of
the inner series close set, mueh more numerous than those of the outer series, the
teeth of the outer two series at the middle of the mouth a little longer and more
slender than the rest; lower jaw with two complete series of teeth, the inner series
similar to inner series of the upper jaw, those of the outer series larger, fewer, and
much more movable than those of the inner, about fifteen in the outer series, about
forty in the inner; four increasingly shorter series from the inner series outward
near the middle of the jaw.

A prominent pectoral pore, pectoral equal to the head or to the head without
the snout. Origin of ventrals equidistant from hases of eaudal and pectoral or a
little farther forward, distance between last anal ray and caudal 4-4.5 in the length;
distanee between origin of dorsal and base of eaudal 1.75-2 in its distance from the
snout; caudal rounded, with many prominent aeeessory rays.

Back gray, sides and fins mottled.

3. Ochmacanthus flabeliiferus Eigenmann. (Plate LV, fig. 5.)
Oclhimacanthus flabelliferus KicEnymanN, Mem. Carnegie Mus., V, 1912, p. 213.
Habitat.—Essequibo basin.
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1729, C. M.; 12111, 1. U. M., type and paratypes, three, 33-35 mm.  (IXonawaruk.)
Head 5.33; depth 7; D. 8; A. 7; eye 1 in snout, 3.75 in head, 1 in space hetween
the eves.  Width of head equal to its length; snout semicireular in outline, the head
depressed; mouth very wide, its width equal to the length of the head less half the
snout; upper jaw with three sevies of teeth; teeth of the two outer series conical,
those of the inner sertes broad, removed from the others, forming a solid palisade;
no labial teeth; lower jaw with an outer series of long, curved, elaw-like teeth in the
-lip, and four series in the jaw, of which the first is short, near the middle, the second
extends farther to the sides, the third is longest, extending from the middle to the
side of the jaw, the fourth is shortey again and confined to the sides, not reaching
the median line of the jaw. Interoperele with nine claw-like erectile spines; operele
somewhat prolonged, carrying a hunch of nine spines similar to those of the pre-
operele above and behind the gill-opening.  Gill-opening small, entirely above the
level of the middle of the pectoral; outer maxillary barbel about as long as the eye,
the Inner one minute.  Peetorals partly adnate; ventrals small, free, reaching anal;
dorsal about cqual to the anal and but slightly farther forward.
“ Light, with numerous chromatophores more or less aggregated in places; a
black spot on base of caudal.”
The only specimens known were killed with hiari poison in a small pool of
back-water from the IEssequibo.

Genus XII.  Vanperpia® Cuvier & Valenciennes.  (Plate XXXVIIILL)

Genus XIII.  Urinopminus Eigenmann.

Vandellia Cuvier & VALENCIENNES, Hist. Nat. Poiss., XVIII, 1846, p. 386, pl.

547,

Type of Vandellia.—V andellia cirrhosa Cuvier & Valenciennes.

Long, slender fishes with small inferior mouth; a few teeth in a single series in
the middle of the upper jaw; peculiar, claw-like teeth on the end of the maxillary
in some species, probably all of them; teeth on the mandible in some species, none
i other speeies; the mandibular vami not meeting, separated by a wide membrane;
opercular spines dirvected obliquely upward and backward, interopercular spines
directed downward and backward; gill-opening small; no nasal or mental barbels,
the lower of the harbels at angle of mouth very minute; first pectoral ray not pro-
longed in a filament; ventrals very much nearer to caudal than to tip of snout; origin
of the anal behind that of the dorsal.

¥ In honor of Domingo Vandelli, professor of natural history at Lisbon, who sent the types of the
genus to Laeépéde.
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There are two generic types contained in the genus as here understood. One
of the two genera has teeth on the mandibles and is represented by V. sanguinea
at least; the other genus lacks teeth in the mandible, and plazai and hasemant at
least belong to this genus. I do not know whether the type of Vandellia belongs
to the one or the other of the genera. The new one may be named Urinophilus.
The type is to be sclected after the structure of the mandible in Vandellia cirrliosa,
the type of Vandellia, has been examined.

The dentition of the Vandellitne is very peculiar.  There are one or two series
or a pateh of pointed teeth in the center of the upper jaw. Theyare immediately
below the center of the ethmoid at its anterior end, in other words, in the region
occupied by the premaxillary in related forms.  The bones are so thin and the fish so
small, that it is difficult to determine all of the outlines of the bones, or to determine
the identity of all of the bones. The bone on which these teeth are inserted 1s, in
all probability, the premaxillary. The lateral points of the ethmoid are forked, and
dovetail into the forked ends of maxillaries somewhat after the fashion of the two
hands locked into cach other between the thumbs and fingers.  On the distal half
of the maxillary of Vandellia there are from two to four comparatively large and
very peculiar “claw-teeth,” arranged like overlapping shingles, the outermost one
being next the bone, the second from the end overlapping this and so on to the
proximal onc. The individual teeth consist of a flat, oval disk, from the upper
proximal corner of which the tooth proper points toward the end of the bone. The
bone touches the palatines proximally and the maxillary barbel is joined rather
firmly to the end of it, all of which indicates that this bone is the maxillary. In
Branchioica only one or two teeth of this sort are present, but between them and
the ethmoid there is a series of slender, pointed teeth, similar to those on the pre-
maxillary.

Catfishes with tecth on the maxillaries are very unusual. Outside of the
Vandelliine, teeth are only found on the maxillary in Diplomyste of the Diplomy-
stidea of Chile.

Covering the end of the maxillary and joined to the dorsal surface of the base
of the barbel is a thin, comma-shaped bone, which may be the nasal.

Teeth, such as those deseribed on the maxillary, have so far been noticed in
Vandellia hasemant, sanguinea, and plazai. V. efrrhosa and V. wieneri have not
been examined in this respect. Teeth like these are found in another member of
the family, Parciodon (compare figures 21 and 34-35).

In Paravandellia and Branchioica the “claw-teeth” of the proximal part of
the maxillary are replaced by slender, pointed teeth, and there are more than one
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series of teeth on the premaxillary.  In Branchioica a “claw-tooth” is present at
the end of the maxillary.

The rami of the lower mandibles of the Vandellitne seen from below are elon-
gate triangles, converging forward, but not joined, in fact, not meeting in the center.
Teeth may or may not be present in the lower jaw. When present, they are re-
curved, pointed, in two series at the end of the jaws, in apposition to the maxillary
teeth.

The alimentary eanal is a simple, straight tube, of nearly uniform diameter,
evidently greatly distensible.

KEY TO THE SPECIES OF VANDELLIA.

a. Mandible without teeth, thorn-like teeth at end of maxillary of 1. plazai and hasemani.  (Neither
mandible nor maxillary examined in V. eirrhosa and wieneri.)
b. Caudal truncate or slightly emarginate.

c. D.8=9; A. 9-10; P. 6; depth 9; premaxillaries with five to eight tecth; maxillary harbel two
in the head; eaudal slightly emarginate, the lobes rounded, equal; peetorals longer than
the head. . ... ... . i e 1. cirthosa Cuvier & Valenciennes.

ce. D.9; A.S; P.7; depth 12; premaxillaries with five to nine teeth; maxillary barbels less than
Lalf the length of the head; eaudal emarginate, the lobes rounded; pectorals as long as the
e a6 0006 c o806 c0c0c000cacaacancadanalionnoaaascanoson0s00000a 2. plazai Castelnau.

bh. Caudal forked; D. 11; A. 10; P. 6; depth 7-8S.

d. Premaxillaries with nine teeth; mouth wide, angle of gape nearly opposite the maxillary
barbel; maxillary barbels about 3 in the head; distance between the origin of the dorsal
and origin of the caudal 2.75 in the distanee of the dorsal from the snout; peetorals shorter
it e MEE . .. 2o oo ocacacoacaacanaancoaasas s cosoacanaoc 3. wieneri Pellegrin.

dd. Premaxillaries with about six teeth; mouth small, the angle of the gape far in advance of the
base of the barbel; maxillary barbel 2-2.5 in the head; distance between origin of dorsal
and base of middle caudal rays two and a quarter to two and one-half in its distance
from the snout; pectoral about equal to the length of the head.

4. hasemani Ligenmann,

aa. A patch of minute teeth on each mandible; one or two claw-like teeth on the end of the maxillary, just
in front of the barbels; caudal truncate; D. 11; A. 8; P. 6; premaxillaries with five teeth; maxillary
barbel two in the head; distance between origin of the dorsal and the origin of the caudal 2.8 in the
distance of dorsal from the snout; peetorals little shorter than the head. .5. sanguinea Ligenmann.

1. Vandellia cirrhosa Cuvier & Valeneiennes.

Vandellia cirrhosa Cuvier & Varexciennes, Hist. Nat. Poiss., XVIII, 1846,
p. 386, pl. 547; CasTELNAU, Anim. Amér. du Sud, 1855, p. 51, pl. 28, fig. 2
(Brazil); Gonraer, Cat. Fishes Brit. Mus., V, 1864, p. 277; EicENnmann &
Ereenmaxy, Proe. Cal. Acad. Sei. (2), I1, 1889, p. 55 (Hyavary); Occasional
Papers Cal. Acad. Sei., I, 1890, p. 345; Proc. U. S. Nat. Mus., X1V, 1891,
p. 37; BouLENGER, Proc. Zoil. Soc. Lond., 1897, pp. 901 and 920, Trans. Zool.
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Soc. Lond., XTIV, 1898, p. 426; JoBeERrT, Archiv. Parasit, I, 1898, p. 494 ; PELLE-
Grin, Bull. Soc. Philom. Paris (10), I, 1909, p. ? (Apuré, Manidos) ; EIGENMANN,
Reports Princeton Univ. Exped. Patagonia, 111, 1910, p. 401; RisEiro, Comm.
de Linhas Telegraphicas Estrategicas de Matto-Grosso ad Amazonas, Annexo
5, 1912, p. 30 (Man:os).
Habitat.—Amazon and Orinoco basins; Rio Jurua; Hyavary; Mandos; Apuré.
This fish, the bad repute of which is widespread (see page 265) in South America,
1s represented in Muscums by only the few specimens in the following list, in part
copied from Pellegrin:
Jardin des Plantes, Paris, three, locality? Vandelli.
Jardin des Plantes, Paris, one, Apuré. Geay.
Jardin des Plantes, Paris, two, Mandos.  Anthony.
Mus. Comp. Zodl., Cambridge, one, 40 mm., Hyavary. Bourget.
British Mus., London, ? many, Jurua. Bach.
Mus. Nae. Rio de Janeiro, one, 94 mm., Mandos. Ribeiro.

Fia. 29. Vandellia cirrhose Cuvier & Valenciennes. (After Cuvier & Valenciennes.)

Head 8-10.5 (9-11.5 including the ecaudal); depth 9; D. 8-9;- A. 9-10; P. 6.
Head slightly longer than wide; eye less than 3 i the head, greater than the snout;
sIX to ten spines on the opercele, five to ten on the interoperele; five to cight teeth on
the premaxillary; origin of dorsal twice as far from tip of snout as from margin of
caudal; dorsal partly over anal.



362 MEMOIRS OF THE CARNEGIE MUSEUM.

2. Vandellia plazai Castelnau. (Plate LIII, fig. 3.)

Vandellia plazaii CasTELNAU, Anim. Amer. du Sud, Poissons, 1855, p. 51, pl. 28,
fig. 1 (Uceayale); VarLrant, Bull. Soc. Philom. (7), IV, 1880, p. 159 (Calderon);
EigenMany & Ercexmany, Proe. Cal. Acad. Sei. (2), II, 1889, p. 55 (Lake
Hyanuary); Occasional Papers Cal. Acad. Sei., 1, 1890, p. 345; Proc. U. S.
Nat. Mus., XIV, 1891, p. 37; PeLiecrin, Bull. Soe. Philom. Paris (10), I,
1909, p. ? (Calderon); Eicenmany, Reports Princeton Univ. Exped. Pata-
oonia, T11, 1910, p. 401; Riseiro, Comm. de Linbhas Telegraphicas Estra-
tegicas de Matto-Grosso ao Amazonas, Annexo 5, 1912, p. 30 (Mandos).

Vandellia plaze GoNtaER, Cat. Fishes Brit. Mus., V, 1864, p. 277.
Fabitat.—Middle and Upper Amazon basin; Ucayale, Calderon; Lake Hyan-

uary.

This species also is known from but few specimens, as follows:
Jardin des Plantes, Paris, ? Ueayale. Castelnau.
Jardin des Plantes, Paris, one, Calderon. Jobert.
Mus. Comp. Zool., Cambridge, Mass., one, 125 mm., Lake Hyanuary. Bourget.
Mus. Nae. Rio de Janeiro, one, 67 mm., Mandos? Ribeiro.
7541, C. M., one, 66 mm. Dec. 9, 1909. Santarem. Haseman.
It is principally distinguished by its more elongate form.

TFic. 30. Vandellia plazai Castelnau. Carn. Mus., No. 7541,

Head 9-11 (10-12 in the total length); depth 12-15.3 in the total length;
D.9-10; A.8-9; P.7; twelve to sixteen opercular spines in 3 or 4 rows, seven or
eight on the interoperele; head more rounded than in eirrhosa; barbel less than half
the length of the head: pectoral as long as the head; 8 or 9 teeth in the upper jaw.

3. Vandellia wieneri Pellegrin.

Vandellia wieneri PELLEGRIN, C'. R. Ac. Se., November 29, Vol. 149, 1909, p. 1016;
Bull. Soe. Philom. Paris (1), X, 1909, p. 199, page of reprint 3, figure in the
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text; Mission Géodesique de PEquateur, XII, 1912, p. 2, p. 10, pl. I, fig. 2,
near the mouth of the Rio Misahually.
Habitat.—Rio Napo, Ecuador.
This speeies is known from the type. Tt is distinguished by its short body,
short barbel, and forked tail.
A.9934, Paris Muscum, one, 92 mm. Rio Napo ncar the mouth of the Misahually,
Ecuador. Charles Wiener.

FiG. 31.  Vandellia wicneri Pellegrin.  (After Pellegrin.)

Head over 7; depth 7; D. 11; A. 10; P. 6; 9 tecth; lower jaw incised in middle,
without teeth; maxillary barbel about three in the head; eye two in the snout;
fifteen opereular spines in four series, directed obliquely upward and backward;
seven or eight interopercular spines in two rows; dorsal about two and three-fourths
times nearer caudal than snout; ventrals a little in advance of the last third of the
body; caudal peduncle 2.5 as long as high. Named for the collector, Mr. Charles
Wiener.

. S
3 Pettegun.

Fra. 32. Vandellia wieneri Pellegrin,  (After Pellegrin.)

4. Vandellia hasemani Eigenmann. (Plate XVIII, fig. 3.)

7542, C. M., type, 72 mm.; 7543¢-b, C. M., paratypes, 68 and 69 mm. Rio-Ma-
moré. Haseman.

Evidently similar to V. wieneri. IHead 8-8.5; depth 8; D. 113 A.10; P. 6.
Five or six teeth in the premaxillaries, two thorn-like teeth on the distal part of the
anterior face of the premaxillary, two or three more slender teeth on the distal part
of the lower face of the premaxillary; mandibular rami without teeth, widely
separated from each other, the membrane between the two rami but little emargi-
nate; angle of gape about halfway between the premaxillary and the barbel; maxil-



364 MEMOIRS OF THE CARNEGIE MUSEUM.

lary barbel 2-2.5 in the length of the head; lower barbel minute; about ten inter-
opercular thorns, fifteen or more on the opercle; broad, free, fleshy lobes behind the
opereular and pre-opercular spines; gill-openings about half as wide as the mouth;

1. 33. Vandellia hasemani Eigenmann. Type, No. 7543a, Carn. Mus,, 72 mm.
= o ’ 4 )

eye entirely in the anterior half of the head; the posterior nares nearly as large as
the eves and between the anterior halves of the latter, anterior nares with a short
flap; pectorals about equal to the length of the head; origin of ventrals equidistant

Via. 34, Vandellia hasemani Eigenmann, A, skull from above; B, hyomandibular and opereular
apparatus; (', end of ethmoid and premaxillary teeth from in front, 1, premaxillary; 2, ethmoid; 5, frontal;
6, sphenotie; 7, pterotie; 8, supraoecipital; 9, epiotie; 10, supraclaviele; 11, parapophysis of coalescep
vertebrie; 12, maxillary; 13, palatine; 14, metapterygoid; 15, quadrate; 16, preoperele; 17, interoperele;

18, opercle; 19, hyomandibular.

from tip of caudal and eye or opercle, reaching a little beyond the anus; origin of
anal under middle of dorsal; distance between anal and base of middle caudal rays
4.5-5.25 1 the length; caudal forked for about two-ninths of its length; origin of
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dorsal over the tips of the ventrals, distance of origin of dorsal from eaudal 2.25-2.5
in its distance from the snout.
Back and basal part of caudal truncate.

,%

Fic. 35.  Vandellia hasemani Eigenmann. A, Left premaxillary from below, with two functional
and two relay teeth. B, left premaxillary of another individual with four teeth. €, the same, looking
at the edge of the teeth. D, premaxillary from below.

5. Vandellia sanguinea Eigenmann. (Plate LI, fig. 2.)

Vandellia sanguinea E1GENMANN, Proe. Am. Philos. Soc., LVI, Jan., 1918, p. 701.
7082, C. M., type, 62 mm. San Antonio de Rio Madeira.  Nov. 3, 1909. Hase-
man.

This species differs from the others of the genus Vandellia in having concealed
teeth on the ends of the mandibles. It resembles them so much in other pomts
that it naturally raises the question whether these structures have not heen over-
looked in V. eirrhosa and wieneri.  They cannot be seen without considerable effort.
The speeies greatly resembles V. plazai.  Mr. Haseman noted that the specimen
was white (translucent?), the alimentary canal straight and gorged with blood.

Fic. 36. Vandellia sanguinee Ligenmann. No. 7082, Carn. Mus.  Type, 62 mm.
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Head 11.66; depth 12; D. 4 4 8.5; A. 3 + 7; P. 7; nearly the entire eye in the
anterior half of the head, a little more than four in the length of the head to the tip
of the opercular spines.  (The eye is too small in the drawings.)

Maxillary barbel extending to the tip of the interopercular spines, two in the
head; the lower barbel minute, only about half a millimeter long as compared with
the 2.5 mm. of the maxillary barbel; two flat, recurved teeth on the end of the

Fre. 37. Vandellic sanguinca Ligenmann, TLeft premaxillary, showing one of the concealed
teeth.

premaxillary coneealed just in front of the barbel; five premaxillary teeth graduated
from the long middle one to the minute lateral ones; mandibles widely separated
from each other with about five minute teeth; the teeth coneealed by the lip; five
spines in the main row of the interoperele, the middle ones very strong, dirceted
backward, about five spines in supplementary rows; five spines in the main row of
the operele, about ten in supplementary rows; distance from origin of ventrals to
base of middle caudal rays two times in its distance from the snout; origin of anal
behind the origin of the dorsal, the last dorsal ray over the middle of the anal; dis-
tance between anal and base of middle eaudal rays five and one-half times in the
length; distance from origin of dorsal to base of middle caudal rays two and cight-
tenths times in its distanee from the snout; caudal truneate, with numerous acces-
sory rays. Translucent, the eyes black.

Genus XV. Paravanpenuia® Ribeiro.  (Plate XXXVIIL)

Paravandellic Riseiro, Comm. Linhas Telegraphicas Estrategicas de Matto-

Grosso ao Amazonas, Annexo No. 5, Sept., 1912, p. 29.

Type.—Paravandellia oxyptera Ribeiro.

No nasal or mental barbels, one (probably two) barbels at the angle of the
mouth; first peetoral ray not countinued as a filament; gill-opening small; mouth
inferior, with a band of teeth in the middle of the upper jaw and a single series
laterally; no teeth on the mandible; ventrals much neaver tip of eaudal than snout;
opercular and interopercular spines separate from caeh other. Caudal forked
(“fureada”). Ribeiro says that this genus may be considered between Stegophilus
and Vandellia, having the general appearance of the former.

0 rape = near, Vandellia = name of a related genus.
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1. Paravandellia oxyptera Ribeiro.

Paravandellia oxyptera R1BEIRO, L. c.

Habitat.—Paraguay River near Caceres.

Head triangular, eight times in the length including the caudal; D. 12; A. 10;
P. 7; dorsal behind the ventrals, partly over anal, both behind the middle of the
body; origin of dorsal nearer tip of caudal than base of pectorals; eyes without a free
margin, large, two and one-half times in Lead, cqual to snout; maxillary barbel
reaching at most to tip of interopercular spines; pectorals large, faleate, one-fourth
longer than head, the first ray longest, the next rapidly graduate, the outer rays
longer again; caudal forked, the upper lobe a little the longer; anal similar to the
dorsal, under the last rays of the latter.

White, the eyes black

The single specimen of this genus and species known, 22 mm. long, was taken
in the same loeality in which the Ochmacanthus (Gyrinurus) batrachostoma was
caught, among the “pseudo-rhyzomas de Agua-pé” Eichornca azurea, in the margin
of the Paraguay River near San Luiz de Caceres.

Genus XVI. Brancuiorca Eigenmann.*t

Branchioica Eigenmany, Proc. Am. Phil. Soe., LVI, Jan., 1918, p. 702.

Type.— Branchioica bertonii Kigenmann.

Tt is quite possible that this genus will, on direct comparison of specimens, prove
a synonym of Paravandellia. Tt has the same general characters, but comes from
the lower Paraguay, while Paravandellia comes from the upper. The present species
was taken from a fish, while Paravandellia scems to be iree swimming. It is quite
possible that teeth will be found in Paravandellia at the end of the maxillary (pre-
maxillary?) and on the mandibles when they are examined minutely. Paravan-
dellia is said to have the caudal forked, while Branchioica has it subtrunecate.

No nasal or mental barbels, two barbels at angle of the mouth, of which the
lower is minute; first pectoral ray not spinous, not prolonged in a filament; gitl-
openings small, the membrane perfectly confluent with the isthmus; mouth inferior;
two series of teeth in the front of the upper jaw, a single series of much smaller tecth
laterad of these; maxillary with claw-like teeth at its end, just in front of the barbel
and entirely concealed; two short series of tecth on the ends of the mandibles,
opposite the lateral series of teeth of the upper jaw, the two rami of the mandibles
not meeting; opercular and interopereular patches of spines separate from each
other; caudal subtruncate.

1 Bpayxia, Taa = the gills of fishes; éwew = to inhabit,
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The first specimen of this genus was received and deseribed several years ago.
Both the specimen and deseription were forgotten, the latter never published. The
two specimens 13950 1. U. M. were received mueh later and independently
described.

2. Branchioica bertonii Eigenmann. (Plate XLIII, figs. 3-5.)

Branchioica bertoni EiGeNmann, Proe. Am. Philos. Soe., LVI, Jan., 1918, p. 703.

13950. 1. U. M., type, 24 mm., paratype about the same length over all, much
curved.  Taken from a large Characin, Piaractus brachypomus (Cuvier).
Asuneidn, Paraguay. Collected by A. de W. Bertoni.

7545, C. ML, paratype, 24 min.  Puerto Bertoni, Alto Parand, from the branchia of
Piaractus brachypomus (Cuvier). Bertoni.
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I'1c. 38.  Branchioica berfonii Eigenmann. «a, mandible; b, left maxillary with its five teeth; ¢

H

portion of another maxillary, showing the proximal teeth only.

Head about 5.5; depth 5.5; D. 10; A.7; P. 6; eyes superior, nearly the entire
eye in the anterior half of the head, 3.5 in the head, about equal to the length of the
snout, considerably larger than the interorbital; maxillary barbel extending to very
near the mteropercular spines, the lower barbel very minute; caudal peduncle
slender, abdomen well rounded; premaxillary with two irregular series of slender,
pointed teeth, those of the posterior series much the larger, about five in number,
subequal, both sertes graduated from the larger ones nearer the center outward;
laterad of the median series (on the premaxillary?) are four or five similar but smaller
teeth, graduated from the larger proximal one; the rami of the lower jaw widely
separated from each other, each with about five, recurved, pointed teeth in two
series on its end, in apposition to the lateral series of the upper jaw; gill-opening
minute, circular, gill-membranes perfectly confluent with the isthmus; operele
with a bunch of about twelve, subequal, upward directed spines; interopercle with
about eleven curved, downward directed spines, arranged in two series; distance
from origin of ventrals to caudal 1.6 in its distance from the snout, origin of anal
behind the origin of the dorsal; distance between anal and eaudal about 5 in the
length; peetoral faleate, the outer ray not prolonged as a filament, about as long
as the head; origin of dorsal between that of the ventrals and anal, twice as far
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from snout as from caudal; caudal narrow, obliquely rounded or subtruncate, with
few inconspicuous fulera.

Translucent; eyes black; ehromatopheres on the snout, along the back, along
the base of the anal, on the base of the caudal, along the side of the abdominal
cavity, and a few on the peetoral.

Genus XVII. Tripens Eigenmann & Eigenmann.,  (Plate NXNXIX))

Tridens E1GENMANN & ErcEnmany, Proe. (fal. Acad. Sei. (2), I, 1889, p. 53.

Type.—Tridens melanops Figenmann & Eigenmann.

Anal long, with twenty or more rays, its origin in front of that of the dorsal;
ventrals small, nearer to tip of snout than to base of caudal; head greatly depressed,
the eye lateral, infringing on the upper and lower surfaces; a series of fine labial
teeth, stronger teeth in the jaws; gill-membranes united, forming a broad, free fold
across the isthmus; no nasal or mental barbel, two maxillary barbels; operele and
interoperele armed, the patches of spines separate.

The two speeies originally placed in this genus differ so greatly that they should
probably be placed in separate genera.  The speeimens known are all very small,

27 mm. and less.
Key To Tne SpECIES OF TRIDENS.

a. Depth 13; head 9; D. 10-12; A. 20-25; operele with three spines; barbels minute, scarcely evident;
distance between origin of dorsal and tip of candal three in the length; distance between origin of
anal and tip of caudal two and five-tenths in the length; caudal rounded, without accessory rays.

1. melanops Figenmann & Eigenmann.
aa. Depth 6; head 6; D. 9; A. 22; opercle with 6 or more spines; maxillary barbel extending to the base of
the pectoral; distanee between origin of dorsal and tip of caudal two in the length; distance between
origin of anal and tip of eaudal less than two in the length; caudal emarginate; eye large, nearer end

of operele than tip of snout; first peetoral ray greatly produeed.
2. brevis Eigenmann & Eigenmann.

1. Tridens melanops Eigenmann & Eigenmann., (Plate XLITI, figs. 1-2.)

Tridens melanops ErGENMANN & EicEnmany, Proe. (fal. Acad. Sei. (2), IT, 1889,
p. 53 (I¢a); Occasional Papers ("al. Acad. Sei., I, 1890, p. 339; Proc. U. 8. Nat.
Mus., XIV, 1891, p. 37; Eicenmann, Reports Princeton Univ. Exped. Pata-
gonia, 11, 1910, p. 401.

Habitat.—I¢a, near boundary between Brazil and Peru.

Known from the types, the largest 27 mm., in the Muscum of Comparative
Zoology, one of which was received by Indiana University in 1891 and bears the
number 4245. - | -

Head 9; depth 13; D. 10-12; A. 20-25.
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Body compressed, extremely slender.  Head broad, the snout rounded; mouth
broad, inferior. Operele long and slender, terminating in three spines, trident-
shaped. Pre-operele with similar but smaller spines.  Barbels minute, searecly
evident.  Distanee of origin of dorsal fin from extremity of caudal 3 in the length;
origin of anal fin from extremity of caudal 2.5 in the length.  Anal rays rapidly
deereasing in height backward, the last ray about under the last ray of the dorsal.
Caudal rounded, without accessory ravs.

Yellowish; posterior half of the caudal fin dusky; a series of black spots along
the base of the anal.

2. Tridens brevis ligenmann & Eigenmann.

Tridens brevis E1IGENMANN & Eircenyany, Proe. Cal. Acad. Sei. (2), 11, 1889, p. 54
(Tabatinga); Occasional Papers Cal. Acad. Sei., I, 1890, p. 340; Proc. U. S.
Nat. Mus., XIV, 1891, p. 37; Eicexuann, Reports Princeton Univ. Exped.
Patagonia, 11, 1910, p. 401.

Habitat —Tabatinga.

Known from the type, 21 mm. long, in the Muscum of Comparative Zodlogy.
A recent search for it has failed to locate it.

Head 6; depth 8; D. 9; A. 22.

Body short and deep.  Head as broad as long; mouth broad, inferior.  Opercle
with a bunch of six or more spines; pre-operele with a smaller buneh of spines.
Barbels well developed, the outer one extending to the base of the pectoral, the
inner to the gill-opening.  Eye large, nearer end of operele than tip of snout.  Dis-
tance of origin of dorsal from tip of caudal little more than two in the Iength.  Anal
mserted very little in front of the dorsal and extending some distance beyond it,
its rays deereasing in height toward the caudal.  Origin of anal from extremity of
caudal less than 2 in the length. First pectoral ray greatly produced. (audal
cmarginate.

Yellowish; blackish dots along the bases of the fins; a series of blackish dots
along the middle line of the sides; similar spots on the back.  Head with brown dots.

Genus XVIIL.  Miurocranis® Eigenmann & Eigenmann.,  (Plate XXXTIX.)

Miuroglanis EiceNmanNy & Ercennany, Proe. Cal. Acad. Sei. (2), 11, 1889, p. 55.

Type.—Miuroglanis platycephalus Eigenmann & Eigenmann.
Anal long, with fifteen rays, its origin in front of that of the dorsal; no nasal or
mental barbel; two barbels at angle of mouth; head greatly depressed, eye lateral,

2 peiovpos = curt‘a.il(\d; Yharis, 6 = A catfish.
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behind the angle of the mouth; mouth subinferior; several series of strong teeth in
cach jaw; gill-membrane broadly united with the isthmus, without a free margin;
opercular and subopereular patehes of spines confluent.

1. Miuroglanis platycephalus Eigenmann & Eigenmann.

Miuroglanis platycephalus EiGENMANN & F1GENMANN, Proe. Cal. Acad. Sei. (2),
11, 1889, p. 56 (Jutahy); Occasional Papers Cal. Acad. Sei., I, 1890, p. 347;
Proc. U. S. Nat. Mus., X1V, 1891, p. 37; Eicenmann, Reports Princeton
Univ. Exped. Patagonia, 111, 1910, p. 401; Riseiro, Fauna Bras., IV (4),
1912, p. 227.

Habitat.—Jutahy.

Inown from the type 17 mm. long, collected during the Thayer expedition by
William James. A recent scarch for it in the collections of the Mus. Comp. Zool.
has failed to loeate it.

Head 5.5; D.10; A.15. Body short, compressed, and rather deep. Head
greatly depressed, wider than long.  Eye large, lateral, placed behind the angle of
the mouth. Mouth subinferior, the upper jaw projecting slightly. Upper maxil-
lary barbel searcely extending to the gill-opening; no nasal barbels.  The opercular
and pre-opercular patches of spines united. Origin of the dorsal fin little behind
that of the anal, its distance from the tip of the snout somewhat less than twice its
distance from the tip of the caudal.

APPENDIX TO THE MONOGRAPH ON THE PYGIDIID.E.
PHREATOBIUS" Goeldi.

Phreatobius Gorrpt, Comptes Rendus Congres Intern. Zodl., Berne, 1904, p. 549;
FunrMany, Verhandl. Sehweitz. Naturf. Gesellsch.  Aaran, 1905, p. 50;
Archives des Sciences Phys. Nat. Genéve (4), 20, 1906, p. 578.

Type.— Phreatobius cisternarum Goeldi.

Origin of dorsal slightly in front of origin of the ventrals, mueh nearer snout
than to caudal; no nasal barbel; maxillary barbel similar and about as long as the
two mental barbels, placed nearer the anterior nares than to the angle of the mouth;
the mental barbels of cach side close together, but remote from their fellows of the
other side, placed directly below the maxillary barbel; mouth terminal, wide, the
lower jaw projeeting; teeth in the upper jaw in about three series, in two series in
the lower j.;uv in front, in one series on the side; the inner teeth the larger and in
very regular series; gill-membrane extending but little above the base of the pec-

3 gptap, To = cistern; gies, o = life,
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toral, narrowly joimned to the isthmus at a point about half-way between its pos-
terior angle and the snout; first peetoral ray not spinous; anal very long, its origin
under the end of the dorsal, its base more than one-third of the length; eaudal small,
aceessory rays large and numerous, eontinuous with the anal fin and extending as a
similar fin on the back for two-fifths of the distanee to the snout; opercle and inter-
opercle unarmed; eves rudimentary, near the posterior nares.

This genus is distinguishable by the coneomitant elongation of the caudal
portion of the body, the anal fin and the accessory portion of the eaudal, by the
position of the dorsal in relation to the ventrals and by the development of the
barbels and absence of opercular armature.

1. Phreatobius cisternarum Goceldi.  (Plate LVI, figs. 1, 2 and 4.)
Phreatobius cisternarum GorLpi, Comptes Rendus Congres intern. Zool., Berne,
1904, p. 549; Fuarmann, Verhandl. Sehweitz Naturf. Gesellseh. Aarau, 1905,
p. 50; Archives des Seiences Phys. Nat. Genéve (4), 20, 1906; p. 578 (allied to
Clariidw, not to Leptosidwe and Trychomywrie; fide Zobdlogical Record).

IP1c. 39, Phreatobius cisternarwm Goeldi.  (By permission of Dr. O. Fubrmann.) *

The generie as well as specifie deseriptions of this species are drawn from photo-
graphs lent me by Dr. O. Fuhrmann, and from a specimen 40 mm. long, also sent
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me by Dr. Fuhrmann, whose generosity, sinee he himself proposes to publish an
account of the anatomy of the speeies, I greatly appreciate.
7603, C. M., 40.5 mm. Marajo. From Dr. O. Fuhrmann.

Head about 7; depth about 12; D. 7 (showing in photograph); A. about 25
(showing in photograph).

Heaviest at back part of head, tapering regularly to the base of the caudal, the
depth of whieh is about one-third that of the head; mental barbels in patrs, not reach-
ing pectoral, maxillary barbels sometimes to middle of peetoral; peetoral short and
narrow, but little more than half as long as the head; distance from snout to origin of
ventrals about one and a half in the distance between caudal and origin of ventrals;
caudal small, rounded, one and one-half in the length of the head; origin of dorsal
in advance of that of the ventrals, its last ray about over origin of anal; upper acces-
sory caudal rays beginning about over the origin of the second third of the anal, the
highest one but little lower than the dorsal rays; anal continuous with the lower
accessory caudal rays; ventrals a little shorter than the peetorals.  Color uniform.
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KNOWN DISTRIBUTION OF THE PYGIDIINA.

A Known distribution of Pygidium. Probably in all
mountain streams north of the latitude of Buenos
Aires and sporadically in lowlands. The localities in
Southern Chile not indicated.

Known distribution of Hatcheria.
Known distribution of Scleronema.

Known distribution of Eremapkilus.
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DISTRIBUTION OF STEGOPHILINA.
Homodietus anisitsi.

Homadietus maculatus.

Henonemus macraps.

Henonemus intermedius.

Henanemus punctatus.

Henonemus taxistigmus.

Stegaphilus insidiosus.

Acanthopama annectens.

Ochmacanthus batrachostomus.

Ochmacanthus reinhardti.
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Ochmacanthus flabelliferus.
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Vot F Vandellia cirrhosa.
e Vandellia plazai.

Vandellia wieneri.

Vandellia hasemani.
Vandellia sanguinea.

Paravandellia oxyptera.

Branchioica bertonir.
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KNOWN DISTRIBUTION OF THE PAREIODONTINA,
. Pareiodon microps Kner.

KNOWN DISTRIBUTION OF THE TR!DENTIN/E.
D Miuroglanis platycephalus E. & E.
A Tridens melanaps E. & E.
. Tridens brevis E. & E.









376 MEMOIRS OF THE CARNEGIE MUSEUM.

EXPLANATION OF PLATE XI.

A and B, Eremophilus mutistt Humporpt; ', Henonemus punctatus (BOULENGER).

1, Premaxillary ; 2, Ethmoid; 3, Lateral Ethmoid; 4, Nasal; 5, Frontal; 6, Sphenotic;
7, Pterotic; 8, Supraoceipital: 9, Epiotic; 10, Supraclaviele; 11, Parapophysis of coalesced
vertebre; 12, Maxillary; 13, Palatine; 14, Metapterygoid; 15, Quadrate; 16, Pre-opercle;
17, Interopercle; 18, Operele; 19, Hyomandibular; a, claviele from the side; b, posterior
face of clavicle. :
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EXPLANATION OF PLATE XLIL

Fras. 1-2.  Eremophilus mutistc Humboldt. The air-bladders show faintly as two
bags, one on either side of the origin of the vertebral eolumn in fig. 2; and as a small
vesicle just above the column in fig. 1. The outlines are marked with a few dots.

Fias. 3-4.  Paracetopsis occidentalis (Steindachner). The air-bladder shows as a
large bag in fig. 3. A few points are placed in its wall to call attention to its outline.

The tails in figures 1 and 3 are from the same negatives as the rest of these figures,
but have been printed heavier, as these portions are thin. and the negatives otherwise

quite faint.
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Figs. 1-2.  Nematogenys inermis (GuicHENOT). AFTER ElGENMANN. Froxm No. 9839, M. C.
Z., Curico, SANTIAGO, CHILE.

Figs. 3-5. Hatcheria maculata (CuviER & VALENCIENNES). AFTER EIGENMANN. From No.
7736, M. C. Z., 92 ani. Marocno, CHILE.
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EXPLANATION OF PLATE XLIV.

Fra. 1. Seleronema opereulatum FEigenmann. Type, No. 7077 C. N., 79 mm.,
Cacequy.

I'ic. 2. Hateheria lteombi Eigenmann. Type, No. 11710 1. U. M., 164 mm.,
Arroyo Clomajo.

I'ta. 3. Pygidium eichorniarum Ribeiro.  No. 7560q, (. M., 40 mm., San Antonio,
Rio Guaporé. .

I'a. 4. Pygidium heterodontum Eigenmann. Type, No. 13832 1. U. M., 83 mm.,
Rio Mendoza, Argentina.

IaG. 5. Pseudostegophilus nemurus (Giinther). No. 7547 (. M., 78 mm., Rio
Mamoré.
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Scleronema, Hateheria, Pygidium, aNp Pseudostegophtlus.
(For detailed explanation see opposite page.)






